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Pl>LKA( E 


Tho awakonpcl interest in forcslT3^ has inarifosted in renewed 
efforts in for(\st ennscn vation and in the reforestation of dcanided areas. 
Aloiif^ with this there iias, of course^ »>een an even* iner(‘asinf2: inten^st 
in the inse; i ]:ests of oar for(‘sts !‘or we now know that tli(' ins(‘cts rank 
with tire as iniptalant unetive fadors in niany of our larjjjc' forest 
areas. In i (‘f(>»v‘station projects they may also be of miieh importanee, 
for tli(' younj?: ^.o'.nng trees are »er;y susee])tihle to tli(‘ir attacks. 

The literatuix' d(‘aling with the ins(‘ct p(‘sts of our fon'st tn'es is, 
exe( pt ior (Jralun* ' ^ Prin(‘ipl<‘s of Forest Entomology/^ which deals 

largely with ]jrinciples, (‘specially from an (‘cological vi(‘wpoint, scat- 
t(‘r(‘d throughout various journals and state and gov(‘rnm(‘nt ])ublica- 
tions, many of which are old and now availabh^ to bu; a lew. 

For(‘st su])ervisors, rangers, park sut)(‘rintend(‘nts, timb(‘rm(‘n, and 
many oth(‘rs Avho are constantly in need of r(‘lia})le information on this 
subj(‘(d; ar(‘ seriously handica{)p(‘d because of this comlition. In for(‘st 
schools, coll(‘g(‘s, and universiti(.‘s wh(‘re cours(‘S in for(‘st entomology 
an* taught, tin* teachers and the students k(‘eidy ieel the n(‘(‘d of soim* 
organiz(‘d source of information, not onl}^ as to the* ins<‘(‘ts that are 
attacking th(*ir tn‘(*s, but as to the methods of control. 

Th(‘re an* s(‘V(‘ral ways in which this subj(‘ct might be ap])roaeh(*d. 
All have their advantage's and disadvantage's, ddie* authors b('lie*va^ 
that the i)lan ado|)te'd he're is the* most straightforward and the one 
that will a})])e'al to the large*st group of worke'rs, stude'iits, and re'ade'rs. 

It is obviejusly im])ractical to discuss all the important insects of 
the* fore'st. The list is too long. The* authors^ aim lias bee'n to give a 
fairly full discussion of one or more* inse'cts of each re*pre*se‘ntative 
group and then to list the* others with only short comment. Thou- 
sands of kinds of inse'cls are to be found in eve'iy fore*st and grove*. 
Usually only those of some economic imiiortance are list(*fl he re*. 
Some of the'se are of only local inte*re*st and occur only at int(*rvals; 
others are wide*ly distribute'd and are prese'iit in more^ or k'ss ele*structiv(i 
numbers almost every year. 

The^ publications listed in this book are* selected because of the*ir 
ge'iieral intere*st or because they give additional information which 
would be useful to the student who wishes to make* more detaile*d 
studies of certain insects or groups. Exc(*pt for the general bibli- 
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o^niphy ^ivon at the end of (diap. T, llie refereiiees are arran^M'd alpha- 
I -tically at the end of the chapter to which th(‘y an' pertiiK'iit. 

Many of th(' most imj)ortant articles r('latinf>; to forest insc'cts an' 
publislK'd in the bulletins or circulars of tli(‘ J^unaui of iMitomoloj»y 
and of th(' For(‘st S(‘rvi(‘e and in other publications ot tlu' I h'part nu'ut 
of A^rieult un'. ddi(‘ \'arious stat(' ('xperinu'iit stations and uni\a'rsiti(‘s 
oft(;n publish buJi('ti]is or jiu'inoirs n'lating to this subj(‘ct. 1 h(' h>nto- 
niologicail Jiranch of th(‘ C’anadian Ih'partnu'nt ol Aj!;i*icult un' has 
issued a iiuinber of A C'iy iin])ortaiit bulletins d('aling with ton'st i]ise(*ts 
in Canada. 

'^riie .Journal of iM'ononiic I^]ntomolop:y, Tlu' Journal of Agricultural 
Ib'scareh, Journal of h\)r(‘st ry, The Ann'i'ican Jaiinix'rman, Th(* 
Tiinlx'rinan, JJie Canadian LuinlMMinaii; and many other ('iitomologi- 
cal and fon'st journals and ])roc(HMlings often hav(^ articles giving 
much int(‘r(‘st ing and ns<‘ful information. 

(Joopc'iating fully from tlu' iK'ginning of this pi'oj('ct, Mc'ssrs. J. M. 
Milh'r and L\ P. Kecm of the U. S. Buri'an of J'lntomology and Plant 
(iuarantiiH' hav(' giv(‘n us much valuable aid and ad\’ic(‘. Imh'C'd, 
without tlu'ir lu'lp, sonu' of tlu* chapt(*rs, ('S])(‘cially thos(' (healing with 
(‘ontrol and with tlu' imixwtant family Hcolytidat', could not hav(' 
mad(‘ so full and so authoritativ<' and up to dat(.‘ as th(\y an'. Both 
of thes(' iiK'ii hav(' had wide (‘X]X‘ri('n(*(‘s in the field and in tlu' labora- 
tori(‘s, and their coopc'ration has b(‘(‘n invaluabh'. 

W(‘ wish, too, to acknow l(‘dg(* tlu' lu'lpful notes and criti(asms 
mad(' by Dr. M. W. Blackman of tlu' Bun'au of Jhitomology and Plant 
Ciuarantiiu', who has look(‘d (na'r ])arts of tlu' manuscript. 

Most of th(' illust rat ions an' ik'w and an' used lu'n' for the first 
tiiiK'. Jdu' authors an' greatly ind<'bt('d to Dr. F. ( '. Craiglu'ad of the 
Bureau of h]ntoinology and Plant (iuarantini' for p(*rmission to us(' the 
maiiy ('xcc'lh'iit photographs and drawings mad(' by Ah'ssrs. J. M. 
Milh'r and K. P. K('(*n and other meinlM'rs of tlu' Buri'au; and for 
illustrations furnislH'd by Dr. Arthur (Pibson of the Canadian Dc'jiart- 
UK'iit of Agricult un', all of which are a<‘knowledg('d in tla^ h'gends 
a,ccomi)anying tlu' tigun's. 

A(*kno\vl('dgnu'nts an* also made to JJr. \\ 1^. Kellogg and Ili'ury 
Holt A Com})any for ])('rinission to us(‘ s('V(‘ral figures from Kellogg^s 
“Anu'rican lns('(*ts/^ and to I). Apph'ton-Cc'iitury Company for 
allowing us to us(' Figs. S, 201, 202, and 232 from Jordan and Kellogg’s 
“Animal Idle.” 

lMiotograi)hs and drawings for Figs. 5, 21, 25, 29, 33, 31, 42, 51-54, 
57, 59, 60, 63, 65-f)7, 70, 72-93, 96, 98-100, 102-121, 123, 125 -134, 
138 144, 150, 188, 192, 209 211, 215, 233, and 234 were furnished by 
Dr. h.. C. Van Dyke. 44i(* exct'llent drawings of beetles and larvae 
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in this ^roup aro from tho piMi of Mrs. Freda Ahcrnathy. Photoj*:raple 
for Figs. 6, 9, 10, 21, 22, 23, 30, 31, 39, 44, 47, 50, 55, 64, 152, 153, 163 
164, 168-170, 172-175, 180, 194, 203, 208, 212-214, 217 -210, 221 223, 
225 were furnislu'd by Prof. H. W. Doaiie; for Figs. 2^' 58, 68, 121, 
137, 145, 148, 151, 155, 167, 186. iS7, 198, 204, 227, oy Dr. J. 
Dhainberlin and for Figs. 1 [7, ^20, by Dr. II. K. Biirk( 
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CHAPTER I 

IMPORTANCE OF FOREST ENTOMOLOGY 

When wr speak of foi.^st jirotectioii, it is usually understood to 
mean the prev- rdion and suppression of forest fires. This is, of 
(‘oiirse, one of important problems in the administration of forests, 
and it is the one to which in America the greatest attention has been 
givoTL in organizhv the work of the private and national forests 
along }irotectivc lines. 

Forest protection does not, however, mean safeguarding against 
fire alone. Injurious insects and plant diseases may do far more 
damage each year than fire docs. But they do not work in such a 
spectacular way, and so the injury that they do receives less attention. 

The problems of the silviculturists, in many regions, are intimately 
conne(;ted with problems of pure and applicul (uitomology. For this 
rcTison it is essential that foresters have a broad understanding of the 
subje(;t of entomology in its technical and (u;onomic i)hases and that 
tlu'y appr(?(date thoroughly the importance of the various insects 
whi(di they may have to combat if they are to bring their e.rops to a 
successful maturity. 

The study of forest entomology as a distinct branch of economic 
(Mitomology is c-omiiaratively new in the United Stat(\s. In some of 
the European countries, especially in Germany and in France, it has 
long been a subject of special research, and many important publi(;a- 
tions have been issued. A list of some of the most important books 
published in the United States and in foreign countries is given at 
the end of this chapter. 

Insects that injure and kill trees are always present and proliably 
always have been a part in the life of every forest. Their abundance, 
howcwcr, is transient and ever changing. Under normal conditions 
ins(*ct numbers are held in check by their many enemies and the 
unfavorable factors in their environment. 

But this normal, balanced condition in a forest is by no means a 
stable one, and at times certain species of insects may suddenly 
multiply their numbers and kill a very high percentage of the forest 
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in the period of a few years. This condition is usually referred to 
as an ei)ideinic. Outbreak is another term used to describe th(^ 
condition where insects are killing timber much more rapidly than it is 
being grown. 

In the wild forest lands of the country even the epidemic con- 
dition may not be a serious matter in the general scheme of natur(\ 
Although an entire forest may be wiped out, a new one of younger 
trees si)rings up and in due course of tinu; replaces it. It is only 



Tui. 1. A Kroup of pondorosa pines, in Modoc Area, California, killed by the western 
pine beetle, nimlroctonus hnvicorms Lee. This shows the eondition of the trees 
jibout seven years after they have been abainloned by the beetles. Dcfjf 

Ayr. liur. J^Jntomol. Plant Qnur. Photo by MiUvr.) 


vlion a foH'st in its (‘xisting condition tak(*s on a definite^ usefulness to 
man that ve begin to rt'gard th(*se insect out])i’eaks as an ec-onoini(^ 
evil. 

'I'o place ft iiionotary value upon tlio total damage that insects 
do to the foivsts of th(' United States is a difficult problem, oven to 
those who have had long experience in appraising siu'h losses. To 
the forester their imimrtanco may he measured if we refer only to the 
loss of increim'iit both by killing the growing trees which (umipose 
the ultimate eroj) and by destroying the final wood product after it 
has been mamilactured. But forestry is also concerned with oth(>r 
I allies inherent in the forest wiiieh are much less easily measured, 
such as its usefulness for watershed cover and for public recreational 
purposes and the aesthetic importance attached to trees that are a 
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feature of great natural ar(?as such as the national parks. Insects, 
like any other tree-destroying agencies, may affect any of these values. 

If broad estimates of damage are attempted, it must be realized 
that they can be based only on widely separated examples of insect 
outl)reaks whic^h hav(i been studied, representing but a very small 
cross s(H*tion of what has been going on throughout the country at 
large. General observations also may serve as a basis for tcaitative 
estimates, I^ut these are equally inadequate and unsatisfactory. The 
estimator is further confronted with changing basic values of the 
fon'st, due to shifting economic factou^ and the fluctuations of infesta- 
tions from year to year, so that at best his figures can be of but tem- 
porary value and ac(;urac> . 

l^^stimates ]■ ive placed the total loss of forest resources due to 
ins(‘cts at nu'ie chan $200, 000,000 annually. The probability of 
error in such estimates depends necessarily upon interpretation of 
\'ahic^ and the ap: ic ability to the entire country of the actual exam- 
ple's that were studiexl by the estimator. 

HOW INSECTS ATTACK TREES 

No jiart of the tree is immune to insect attack. The potential tree, 
as represemted by the seed, is subject to destruction by cone beetles, 
certain moths, maggots, and tiny chalcid wasps. The seedling may be 
stripped of its leaves by defoliators, girdled by bark beetles or weevils, 
or grubs living in the soil may destroy the root system. The sap- 
ling, t he i)oie, and the mature giant of the forest have enemies of root, 
bark, limbs, and foliage. Serious damage to any one of these parts 
may either kill the trees outright or so weaken them that they become a 
pr(*y to other insects. Wood borers work in the sound wood of 
standing or fallen tree's or in logs. lOveii rough lumber, poles, posts, 
ties, and other forest j)roducts are subject to attae^k. And the end is 
not yet, for certain beetles work in finished products, such as furniture, 
coope'rage, implement handles, and even in the woodwork within our 
homes. 

The manner in which insects go about their attack on various 
l)arts of the tree makes possible their rough classification by groui)s 
without n'gard to systematic relationships. Workers in forest 
entomology have r(*cognized the following groups, based primarily 
upon types of injury; 

The Bark Borers. — This group includes some of the most destruc- 
tive species with which we have to deal. The greater number are 
small cylindrical beetles belonging to the family Scolytidae. The 
adults of this family bore through the outer bark and extend egg 
galleries in the cambium whi(;h deaden the tnic by a girdling process. 
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The larvae; then feed upon the .same parts of the tree. Certain fiat- 
head bore'i'.s (Bnpre.stidae) and roundhe'aded boreirs (Ceranibycidae) 
also belong to this group, the adults merely laying their eggs on the 
outer bark, and only the larvae mining the cambium. In all species 
includ('d in this group, however, the larvae chew their food and extend 
mines by gnawing their way through the plant tissues. 

The Wood Borers. -These insects are mostly beetles the larvae 
of which bore their way through the hard wood of tlu? trunk and limbs. 
A number of famili(\s are represented, but the more common ones are 
roundhead boners (Ceranibycidae) and fiathead borers (Buprestidae). 
Some of them attack living trees, but most attack the wood only of 
injured, dying, or dead tre(\s. Tlndr work is then^fore rarely of 
importaiKu^ in causing the death of trees, and, except for insects like 
the lo(*ust borer, tlu^y are of most concern in causing def(‘cts in lumb(^r. 
Many of them breed only in old rotting wood and are of bcn(»fit in 
hastening tlu^ disintegration of forest debris. 

The Leaf Feeders. — These are usually caterpillars, sawfly larvae, 
or adult b(‘(dlcs which feed on the surface or within the leaves and 
ch(iw their food. Under endemic conditions their numbers are so 
limited that they cause little or no injury to the trees; but when 
outbreaks o(*cur tluy may cause complete defoliation of trees over 
larg(^ areas. Wlien^ the terminal buds are destroyed, such defoliation 
usually i)rov(\s falal to the trees. If the defoliation is not complete, 
and th(^ buds are not injured, the trees arc ndarded in their growth 
and may recoveu* or later succumb to the attacks of bark borers. 

The Sapsuckers. — This group includes such ins('cts as plant lice 
(Apliididae) and seales ((/occidae) which have? mouth parts adapted to 
sucking })lant juicc's. This process diverts the saj), which would 
naturally go into the wood-building process, to the nutrition of the 
ins(Tts. The n'sult is sonu^what similar to that resulting from 
defoliation. Whih' this grouj) is of great concern to the agriculturist, 
and its nuanbers an' important em'inies of park and shade trees, they 
do not so seriously interest the forester except when they attack 
young trees or nursery stock. Comparatively little serious loss in 
the for('st is caused by sapsucking insecds. 

Then' are, of course, still other types of injury produced by insects 
which do not fall conveniently within the broad classificrations outlined 
above. Such are the sec'd-niining chalcids (wasps), the cone worms 
(caterpillars and maggots), the root feeders (becdJe larvae), and the 
gall makers (wasps and aj)hids). The root feeders are often extremely 
important in nurseries and young plantations. However, these 
insects do not destroy the mature timber crop; and in considering 
the more serious losses of forest resources we are (ioncerned mainly 
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with insects that cause the four major types of injury which have 
been described. 

THE ROLE OF INSECT DAMAGE IN FORESTRY 

This ability of insects to attack the tree in all its phases of growth 
and usefulness affects the prr..iit*e of forestry both directly and 
indirectly. They cause a direct loss by killing trees that might 
otherwises have been ultimately .-.old and harvested (stumpage), 
the loss of growth increra.ent due to th* defoliation of living stands, 
and the loss of revenues from recreational uses of the forest when 



Fig. 2. — Dead lodgepole forest in the Tcnaya basin, killed by the mountain pine 
beetle, Dcndroctonus inonticoUw Ilopk. Unaffected forests in the background (jornpo&ed 
of (California red fir and mountain hemlock which are immune. {u.S. Dept, Affr. 
Bur, Fntomol, Plant Qvar, Photo by Miller,) 

trends are killed. Indirect losses are those such as the increased cost 
of fire protection due to the accumulation of dead snags, the redinddon 
of logging profits in areas that have been heavily thinned by insect 
outbreaks, and the reduction of stumpage prices due to the threat of 
infestations. 

In growing timber as a crop the maximum net yield of wood from 
a given area is one of the goals with which the owner and forester are 
(a)ncerned. In every heavily stocked young forest there are thousanus 
of trees that must die and pass out of the picture before ihi) forest 
reaches maturity. There is not enough room for all trees to reach 
their maximum size, and some sort of thinning must therefore take 
place. In intensively managed fonists man has recognized this need 
and carries out a program of systematic thinning. Nature takes care 
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of this same need through suppression of slower-growing trees; utuI 
at times insects and disease may sc^rve a useful j)urpose in removing 
trees from ov'ercrowdod stands, then'by releasing the sj)a(!e to the 
surviving trees which will then grow more rapidly and into better 
wood material. 

Effect upon Mature Timber. — Up to the time that a for(;st ap- 
proach(\s inaturity, the loss of a few trees Inwe and then; is not a 
serious matt('r and may (n’en be a bern'fit. When one tree dies th(> 
survivors near it speed up their rate of growth, and the loss of pot(!ntiaI 
lumber is soon ivphirrd. The final md yield of the area will not bo 
affecbvl so long as the normal density of growing stock is maintained. 

As th(‘se stands of timlx'r .aj)j)roach maturity the loss of individual 
trees bia'omes a more inijxirt.ant factor in the yhdd, as this loss may 
not be rei)Iaeed by tin; time that the crop is harvested. When insect 
outbreaks of an ei)idcmic character kill a high iM'rccmtage of the trees 
theie is little hope that this los.s will be coin|)(“nsat('(l by growth for 
many years; and unless this dea<l timber can be salvaged, logging must 
be delay(‘d until another crop of trees has been grown before a profit- 
able (;ut will be possible. 

The most serious losses that affect the lumberman are those 
occurring in accessible stumpage which is to be marlu'ted within a 
decade or two. Theni is little pos.sibility that S('vcre loss(‘s due to 
nise(;t epidemics will be replaced by natural growth within this 
period, so that practically er-cry tree taken by the insects is lost to the 
sawmill. Not only the loss of stumpage itself, but the increased 
overhead of h.gging cosis in heavily thinned stands, must b<^ charged 
against the inlestalion, as widl as the community loss dni' to reduction 
of the ]n*oduct sold from the ri'gion. 

Effect upon Forest Management.— Once th(> matnri* timber has 
been cut, forest lands must be ki-pt in a stati' of iirodiiction if they 
are to (•(.ntinue to yield ivvenues and j,ay th.‘ costs of taxes and pro- 
tection. 1’his me.aiis that growing stands of young trees will need 
to be protected for long periods from fires and the thre.at of disease 
and msi'ct outbreaks. Insects rarely kill these young stands entirely, 
l)ut they often cause serious injuri(>s. The white iiine weevil may 
degrade the (piality of the lumber product, or the fir engraver beetle 
may kill the tops and permit the introduction of wood-rotting fungi. 

In many regions the most serious threat to s(>cond-growth stands 
IS that resulting from tlefoliations. UpidcMuics of defoliating insects 
even t loiigh they do not kill the trees, may be responsible for retard- 
ing the growth to such an extent that at the end of a fixed rotation 
period the yield from an acre will be much l(>ss than expected. Sus- 
yie c lom a given area, the goal of forest management, is an 
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impossible attainment where insects or other causes interfere with 
the length of rotation and reduce or degrade the output upon which 
the forester has carefully planned his program. 

Effect upon Reforestation. — Whero planting is rosorteJ to for the 
restocking of denuded and cutov^ i areas, the (;ost of reforestation is 
much greater than where natural reproduction can be depended upon 
to establish the growing stock. Under either system the availability of 
a good supply of sound seed is necessary. Here w^e find that insects 
are again a factor, partiouiarly those tlv attack the seeds and cones 
of conifers. Srnall scolytids attack and kill the immature cones, the 
larvae of certain chalcids liv^' within the setul, and t!ie larvae of moths 
and certain flies feed upon the immature growing tissues of the cones 
and seeds. Man of these insects have made special adaptations in 
their life history to conform to the fruiting period of their host. Coni- 
fers produce abundant sc(mI crops intermittently, usually in alternate 
years, and certain indeed species that depend upon the young cone 
entirely for food will remain in a dormant condition for one and even 
two seasons, so that the flight of the adults is timed with the cone- 
bearing habits of the host tree. The control ot insects that attack 
forest seed crops has be(ai given little attention up to the present tim(\ 
It is evident, however, that certain types of this damage, as w(^ll as that 
occurring in seedling and very young trees, will have to Ix^ minimized or 
controlled as the restocking of cutover and denuded areas biicomes 
more of a factor in the production of future timber crops. 

Recreational and Other Uses. — In many parts of the country one 
of the important uses to wiiich forest lands are put is for recreational 
and summer-home purposes. 13oth on national forest lands which 
are leased and private lands winch are sold for such purposes, the nat- 
ural cover of forest growth is considered om^ of the great(\st ass(d.s. 
The value of the land is to a very great ext(*nt determined by the avail- 
ability of trees as shelter for cabins and by the aesthetic interest that 
they give to the surroundings. The killing of the tr(M\s on these sites 
in many regions has be(;oine a matter of concern to the public; and 
owners. Control under these conditions often warrants the use of 
methods employed for protection of park and shade tre(;s. 

Increased Fire Hazards. — Insect epidemi(‘s usually leave in cheir 
wake an a(*cumulation of dead material which in dry periods adds 
tremendously to the inflammability of the cover. Once a fire gets 
underway in these deadenings its spread is much more rapid than in 
stands composed entirely of living trees. Not only do the a(;cuniula- 
tions of snags add to the available fuel, but when the snags continue 
to burn for hours and sometimes for days in a standing position, 
throwing burning embers for long distances, fire lines in the region are 
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uiite?iable. Increased costs of fire suppression and increased fire 
damag(i are the effects which remain long after the insect outbreaks 
that caused the snags have subsided. 

FOREST-INSECT PROBLEMS IN DIFFERENT REGIONS 

Nearly all species of tree-killing insects show a decided preference 
for specific host trees. Some, like the western pine beetle, confine 
their attention almost entirely to one tree species and disregard 
other closely allied trees which may be growing in mixture with their 
favorite host plant. Epidemics, however, do not develop with any 
great regularity, nor do they spread with the same intensity through- 
out tlu^ range of these scdected tree spcKues. Local conditions, prob- 
ably due to the influenc(i of climatic and othc^r factors, produc^e 
difPt'ring situations of varying degrees of importance in every forest 
region. 

For these reasons we find that each forest region has its own peculiar 
infestation problems with whi(*,h the forester must contend. An insect 
that is of outstanding importance in one region may be of minor sig- 
nificam^e in another. There is also a multiplicity of problems in 
(^ach region, owing to the combined infestation of several insects in 
the same forest area, and overlapping of the same ins(*cts occurs 
between regions. The field, therefore, is a very complicated one. 

Between the eastern and western parts of the UnitcMl States and 
(Canada the problems of forest protection which develop as a result of 
insect infestations differ as greatly as do the climatic and forest-type 
conditions of these two general n^gions. 

The great i)roportion of hardwood forests in the F]ast has brought 
into prominence many insects, like the locust borer and gypsy moth, 
which attack broadleaf trees; and the development of planting and 
more intensive forestry to replace the original virgin stands that have 
been cut over has emphasizc'd the damage done to tr(‘es in the earlier 
growing stages by insects like^ the white pine weevil. Some of the 
more important problems, tlnvefore, are those of second-growth 
stands. 

In the western United States, from the Rocky Mountains to the 
Pacific Coast, coniferous forests predominat() : and here we find that 
tree-killing bark b('etles, particularly those belonging to th(i 
group known as Dendroctonus beetles, stand out prominently as the 
major cause of losses in the large reserves of mature timber that are 
ready for cutting. Be(uiuse of the particular emphasis that has been 
attached to thes(^ losses— occurring as th(^y do in timber that support}^ 
lumbering operations on both government and private holdings — 
tlie major effort of entomologists in both federal and state services 
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has been given over to the study of prol)l(uns arising from Dcndroe- 
tonus infestations. Many detailed .survciys iiavc; l)een made in arejis 



Fiti. 3. — Second phatio of an epidemic of the Western pine beetle, Dendroctonus 
hrcvicomis in the Cascadel Area, Sierra National Forest. This photo was taken 
in July, 1931. The groups of faded tree.s wore killed by the 1930 overwintering brood 
of western pine beetle. These were the nuclei from which the 1931 attacks developed. 
(U.S. Deid. Agr. Jhir. Entomol. Plant Quar. Photo by Millvr.) 



Fkj. 4. — Stirne area as Fig. 3 but this photo was taken two and a half months later 
(Oct. 1931). Note the spread of the infestation from the first centers. The majority 
of these newly faded (r(?es were killed by attacks of the summer broods of 1931. The 
colored foliage lasts for one or two seasons, then falls, and the dead fr(*es becjome snags. 
{U.S. Dipt. Ayr. Bur, Entomol. Plant Quar. Photo by }filUr.) 


of outstanding damage, and the extent and character of lossc.s in cer- 
tain areas have been determined with considerable accuracy. The 
annual drain in coniferous forests of the Rocky Mountain and Pacific 
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Coast regions from bark-beetle infestations has been estimated at 
five billion feet, with an average stiimpage value of about $15,000,000. 
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THE CONTROL OF FOREST INSECTS: GENERAL 
CONSIDERATIONS 

FOREST CONDITIONS 

Under natiind forest c( uditioiis a very coinpL.A in tei ’relationship 
exists l)(‘twerii th^ potential of inseet progeny on the one hand and the 
n^sistanee of tin (‘iiv'ironinent on Mn* other, which tends to prevent 
any one form from Ix'coming overabundant for any considerable' 
pe'riod. 'rhis law. -bich was first defined l)y Darwin, is called the' 
“!)alanee e)f nature,’^ and if it we're ne)t fe)r its operatiem the earth 
we)uld soon be ee)m])l('tely overrun by horde's of insects. As it is, 
an equilibriiiin is maintained l)e‘twe'en tlie e)rganisms and their eaivirem- 
ment unless e)tlie'r l'acte)rs disturb the^ balane*e', in which e*ase an incre'ase 
e)r eleuM'e^ase in those' forms vvhie'li are affende'd can be expeeded. Some 
of the me)r(^ imj)e)rtaut fae*tors in the e'livironme'ut e)f forest insects 
whiedi play a part in elete'rmining the pre'vale'uea^ of differe'iit spe'cies 
from year to ye‘ar are (1) a liighly favorable fe)e)d supply, which is 
de^teu’mineel by the number of ele'eaielent or we'akened tre'es, such as 
e)vcrmature, defe)liat(Ml, or eliseased tree's; by the nuinbea' of treses 
injureul by lightning, f()re\st fire's, or me'e*hanie*al injury; by felled or 
broken trees, such as those broken by snow or winels anel tre'e's felleid 
along roads e)r rights of way or left in the^ wooels afte'r le)gging e)pera- 
tions; (2) tave)ral)le or unfavorable edimatic conditions as de'teu’mine'el 
by temperatures, me)istures, anel light; and (3) natural esneinies, whiesh 
incliule parasitic insects, preielacie)us insects and mites, l)irds, rodesnts, 
and eliseasess. 

These great forces of natures play a very important part in the lives 
of fe)rest insesets, as well as affecting the a])uudance e)f their foexl supply. 
Fre)m thes standpoint of the esffect upe)u fe)rest insects, the mores imi)or- 
tant (diinaties factors arc temperature, me)isture, and light. Thesse 
vary with altitude, latitude, longitude, and exposure; they at times 
produce favmrablc conelitions for inseest devele)pinent and at other 
times become limiting factors to insect abundance. 

Temperature. — Insects in general have a comparatively small 
range of tempesrature within which they are most active For most 
of the temperate-zone species, temperatures between 50 and 96®F. 
allow the ojrtimum of insect development and activity. 
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Temperatures higher or lower than this optimum range retard 
development and, if excessive, produce paralysis and death. For 
instance, bark temperatures of 115 to 120‘^F., which arc often produced 
on the top sides of fallen logs, are fatal to all stages of Dendroctonus 
bark Ix^etles but not necessarily fatal to hymenoptc^rous parasites or to 
flathead(id and roundheaded bark borers. Cold also retards insect 
dev(^lopment, and extremely low temperatures are fatal to certain 
species. The western pine beetle is invariably killed when exposed 
to a temperature of —lO^F. or less. However, in the forest it is 
protected })y the bark of the tn'e in which it lives, and extremely low 
air tcmp(^ratures must prevail before the bark temptirature is brought 
down to the fatal ])oint. 

In 1932 the Forest Service and the Bureau of Fntomology were 
coop(‘rating with certain lumber companies in control j)rojocts in 
northern (California and eastern Oregon. In December tlui tempera- 
ture (lropp(Hl to a minimum of '“22®F. and stood below zero, or only a 
little above, for a i)eriod of at least throe days. Realizing that such a 
long p(‘rio(l of extremely low tcanperatures would probably be fatal to 
th(^ overwint(‘ring brood of the western ])ine IxH'tle, inv(\stigators 
analyzed r('pr(\sentative samt)les of the bark and it was found that 
from 50 to 90 p('r cent of the larvae had been kill(*d. In some samples 
th(^ mortality was as high as 100 p(*r cent. It was believtul that these 
conditions insun'd a rc'asonable nu^asure of control, and several 
projc'cts W(*r(» dis(‘ontinu('d. 

Moisture. — Fon'st insects an* affected directly by moisture and 
indin'ctly by its (*ff(‘ct upon their host. Some insects appear to be 
very sensitive to air luiinidity aiul the moisture content of their food 
mat(*rial. ('(‘rtain wood borers if supplied with the proper amount of 
moisture will complete their development in a single season, but if 
moisture is deficient they will take many years to complete their 
growth. Bark b(*etl(*s a])p(*ar to flourish best under conditions of 
relativ(*ly high temperateires and moderate humidity. Excessive^ 
diying of the inner bark is usually fatal to th(\se beetles, or the develop- 
ing broods will be small, undernourished specimens. When the bark 
b(‘comes too damp or soggy with moisture, the bark-b(*etl(i larvae are 
unable to develop successfully and are usually smothered by the molds 
and fungi which develop best under such conditions. 

bight. Liglit has been found to play an important part in regulat- 
ing the activities of various insects. Many moths are strongly 
at ti acted to it, and this tropism has been used in the devcdojnnent of 
moth traps. Shortening the hours of light even artificially will cause 
certain insects to pupate and prepare for hibernation. Some beetles 
remain inactive or refuse to lay their eggs on cloudy days but become 
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very active in the bright sun. Trees exposed to the full sunlight are 
more susceptible to attack by certain flatheaded borers. Shaded 
tree trunks are rarely attacked by the locust boier. 

Food Supply. — The abundance or the lack of favorable food 
material is often an important facVr in bringing about the incr» ase or 
d(Kjrease of an insect species. Pure stands of certain speci(\r of tree's 
offer more favorable conditions for insects than do mixed stands. 
Many forest insects are entirely capable of attacking aiul feealing upon 
healthy trees, and in such cases the abuii-^ nee of food material simply 
implies the abundance of the host ])lant. Other forest insects require 
especially favorable condilions ;.a- their dc^va'lopm'^nt, such as is 
obtaiiu'd when th(^ forest is n'plete with oveimature or decadent 
tn^es, (luantities >1' windfalls, snowbreaks, lightning-struck trees, or 
tn^es w(^akened from oth('r causes. 

Mature Timber.- Ov(n*mature, decadent, and suppnvssed trees 
usually offer suscei,.!)le material for bark-beetle attack. In such 
tr(\^s growth and vitality have liec'ii retarded, and they are unable to 
withstand beetle atta(^ks. 

Defoliated Trey. — ''Fn'C's that have lieen stripped of their leaves 
by defoliating insew,s suffc'V from a retardation of growth and vitality 
and if not killed outright often offer suitable food material for other 
d(^stru(^tiv(‘ p(*sts. For (‘xample, a lU'edlo iniiK'r working in the needles 
of lodgei)ole ])ine in the Tuolumm^ meadow's of Yosemite National 
Park so seriously stripp('d and w(‘ak('ned thc^ tnn's that they became an 
easy prey to the ravage's of th(^ mountain pine bee^th^, and exten- 
siv(i stands of this ])in(^ Avere^ completely d('stroyed. The western 
pine IxH'th^ has greatly increasexl its damage in the ponderosa 
stands of southern Orcigoii Avhich liaA^e Ix'cn defoliated by the 
Pandora moth. On the other hand, lodgepole i)ine in Yellowstone 
Park d(^ foliated by a needle tier and a sawfly Avas not atta(;ked by 
bark beetles. 

Diseased Trees. — Dis(^ases that d('foliate tree's may render them 
susceptible to the attacks of cambium-f ecu ling ins('(!ts in th(i sam(^ 
manner as when defoliation is due to insects. Rots that attac^k the 
heartwood of trees, however, do not jnake them (\sp(xually attractive 
to either wood-boring or cambium-feeding ins(M*ts. Heavy mistletoe 
infection in pine may gradually slow doAvn tluj groAvth, but re(;ords do 
not indicate that such trees ar(>*any more suscc'ptible to bark-beetle 
attacik than noninf('st(Hl trees. Any disease, however, that causes 
a sudden checking of the growth of the entire tree, or a part of it, 
usually rc'sults in a favorable condition for the attack of secondary 
bark beetles, borers, etc. A blight that has recently attack(id planted 
Monterey cypresvs in California has been followed by an increase in the 
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infestation of Phlonosinus beetles and the cypress bark moth, Laspey- 
resia cupressafia Kearf. 

Lightning-struck Trees. — Coniferous trees struck by lightning 
a])i)ear to bo very attractive to bark beetJ(\s, and f(jw trees escape 
death if th(\se be(dJ(\s are present in any numbers. In fact, unless 
lightning-struck trees are completely shattered, they rarely die unless 
attacked by insects. However, there are rarely enough lightning- 
struck trees in a forest to influence insect abundance noticeably one 
way or the other. 

Windfall and Snowbreak. — On the other hand, wind and snow often 
lev(^l larg(^ arenas of forest and provide great quantities of material 
favorable for inse(;t breeding grounds. As a result, destructive forest 
ins(H!ts sometimes incr(*ase greatly in numbers, and standing trees in 
th(^ vicinity suffer heavily when the insects leave the falhm trees and 
seek other liost material. A number of severe (epidemics of bark 
b(H>tles can be trac(‘(l to wind-blown timber. 

Slash. — Slash, which includes all the debris left on the ground 
following the cutting of tn'cs in the woods, offers favorabki breeding 
material for a great variety of forest insects. Most of these are 
species that ])r(*f(‘r to f(H‘d upon d(‘ad or dying trees and are not 
particularly injurious to the living forest. But some potentially 
injurious s})(‘(*i(*s, as well as many secondary and beneficial ins(M*ts, 
also attack and brcHnl in slash. The tendency is for the different 
speci(\s to br(H*d in the saiin* ])arts of cut and fallen trees as in standing 
tn^es. Thus those s])eci(‘s which normally attack the lim.bs and 
twigs will be found in the cut limbs and twigs which go to make up 
the ^Mmisld^; those which feed in the cambium of the main trunk will 
b(^ found in the* cambium of broken or cull logs; those wliich normally 
attack th(‘ basc^ of tn'es will be found in the stumps; and those which 
bor(‘ into the wood of d('ad or dying trees will be found boring in th(^ 
larger limbs and broken logs. 

Fr(*shly cut slash may attract destructive bark be(^tles to the 
vicinity wli('re sonu* may attack and kill near-by standing trees. 
The aft ractive influence of slash appears to l>c very strong at times 
and may result in temporarily drawing the insect population out of 
th(' adjacent forest to the neighborhood of the cutting, where green 
trees as well as slash are attacked. That various species of insects 
are attracted to slash material, whether or not they breed in it, is 
shown by the lact that there is often a decided increase in infestations 
adjaci'iit to slashings, j)rior to the emergence of any of the broods 
Irom the slash material. It is probable that much of the infestation 
attributeil to broods emerging from slash is due not to insects actually 
developing in the slash but to insects attracted in (quantities to the 
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immndiate neighborhood. So the most obvious memaee of slash, 
aside from fire hazard, is its role as an attractant for harmful forest 
insects. 

All of the most destructive species of bark beetles do brt^ed in slash 
to some extent. But the seriousness of this aspect of shisfi is a sub- 
ject about whic.h there is considoiable difference of opinioi^ among 
forest entomologists. Canadian forest entomologists state that in 
British Columbia and other parts of Canada, aside from windfalls and 
fire-killed timl)er, saw log* and slash are 'he elii(;f causes of epidemic 
infestations of Dcndroctomts motilicvlm Hopk. and various s| ^cies of 
Tps. Forest entomologists of the Ij. S. Bureau 
of Entomology and others in this couni ry while 
recognizing the . i/a»-d under certain condi- 
tions do not believe that slash (am be considennl 
one of the chief causes of ('])idemics, since most 
of our worst epidcjmics hav(‘ b(‘en in virgin 
areas far from any cutting operations, and in 
many cases cutting operations have tendcMl to 
reduces near-by epidemics ratlu^r than imu’ease 
them. 

''Jdu're is a tnmuaidous diffcmaice in th(‘ 
suc(^ess Avith which diffc'rent speems of insects 
brc'ed in slash at different tim(\s and place's. 

Spe(;i('s of 7n,s breed very successfully in fallen fl'^theadod })orers, Mda- 
* ‘ '' 1 1 • 1 fiophila ctmapuia Lev. X o. 

material and turn out strong r)roods, which may 'riiosu bcotloa jtro often 

cause (^xtensiv(^ destruction of n^production and '^t^rarted by burning trocs 
small tr(?('s; while under similar conditions 
Dcaidroc tonus beetles usually devtdop broods below normal. Then, 
too, there is consid(^rable difft'naice in developmcait, depending upon 
environmental facdxirs such as moisture, heat, fungi, and other insetits. 
Frequently conditions for brood developuK'iit in slash are so poor that 
fewer beetl(\s emerge than made the original attack, and the slash acts 
as a controlling agent. 

In order to avoid any possible Insecd immaf'e from slash, several 
things may be done. Burning the slash at the earliest opportunity 
may be effective in disposing of many potentially destructive bark 
beeth's. The law* in many states requires that slash be piled and 
burned in order to reduce the fire hazard. The usual practice is to 
pile the slash during the cutting operation and then burn it in the 
fall when moisture conditions permit the safe use of fire. This 
practice effectively disposers of such slash-breeding beetles as have a 
life cycle longer than the delay in burning — for instance, beetles with 
only one annual generation in cases where the slash is burned within a 
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few months of its oroation. On tho othor hand, many bark beetles 
with short life cyeh's may eomidete a gt'iH'ration in the slasli during 
the summer months when it is too Jiazardous to burn. During the 
fire-hazardous summer |)(‘riod, slash often can be spread or seattc^red 
over the ground, and the sun's heat used to kill many d(\struetivo 
l)eetl(‘s both through the drying effect and through the aetual raising 
of t(ani)('ratures above fatal highs. 

If a logging op(‘ralion is eontinuous during the summer months, it 
has ])e(m found that usually suffieient fresh slash is laid down to 
absorb the bulk of th(^ (‘merging Inoods and protc'et the near-by 
standing tr(‘{‘s, so that umh'r sueh conditions no spe(‘ial ])recauti(3ns 
iuhhI b(‘ tak(‘n. 'Hie ins(‘ets that attack f(‘]l(‘d logs are usually tak(m 
with th(‘ logs to th(i mill, and enough of thos(‘ remaining in the cull 
logs and brush an^ d(‘stroy(‘d ])y fall Imrning to ke(*p the cutting area 
H'asonably fr(*(‘ from iidesta-tion. 

Fire -weakened Timber. -A fon^st fin' usually h'aves in its wake 
a trenuMidous bna'ding ground for foiTst ins(‘ets. The snu'll of the 
burning tn'c's s('(‘ms to attra(*t (*('rtain sp('ei(*s from far and near. 
One flatlu'ad borer, Mdanophila conspuia L('e., cannot ev^en wait for 
the trees to cool off but fli('s thnjugh the smoke and deposits its eggs 
on the still smouhh'ring tn-e trunks. It fretpK'iitly cause's the fire 
fightc'rs eonsid('rable anm^yanee by })inching tlu'in viciously on the 
neck and hands. As vsoon as th(' tr('('s cool off many other sp(H*i('s of 
insc'cts, including some' of the more d(\struetive bark bec'tles, are 
attraet('d to the fire-weakened tr('(\s wlu'n^ they lay their ('ggs. Many 
tr(*(*s that might otlu'rwise survive the fire injury are thus killed by 
th(* attack of the ins('cts. 

Although fir(vw('akened tree's are very attractive to inse(*t attack, 
th(*y do not always furnish satisfactory conditions for normal brood 
deva'lopnu'nt. Wh(*n the lu'c'dles are burned, transjhration from the 
tr('e e('as(‘s, and moisture takem up by the roots accumulatc's in th(^ 
sapwood and uiuh'i* the Imrk and produce's a W( 3 t ^^sour-sap" condition 
which is fatal to the broods of most bark bc'etles. Freqiu'iitly a 
condition has l)('('n observ('d where the mortality of the d(iV('loping 
broods has been so gn'at as to act as a controlling factor, with fewer 
l)('etl('s emerging from sueh tr('(\s than attaek(‘d them. Because of 
this condition, fire-seorehed areas do not neee'ssarily bnnxl insc^ct 
(‘pidemies to become a meiuu'e to the surrounding fon'st. 

N(‘ith('r do fires have much ('ffect in destroying the injurious bark 
b('('tles ])resent on an area at the time of the fire. The thick bark of 
th(' tn'cs acts as a heat insulator to protect the beetles within. Bark 
on standing fives has to l^e severely scorched before the insects suffi'r 
any ill eff('ets. It is obvious that a fire of such severity would kill 
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more trees than insects. Destructive tree-killing beetles seldom breed 
in the forest litter or duff, and hence ground fires or ^^light- 
burning'' fires, which have at times been advocated, could be of little 
benefit. In the control of certain defoliators which pupate on the 
ground or are driven from the trees by smoke, some benefit m*'/ be 
derived from ground fires, but eve*! in such cases the use of fi* e as a 
method of control is of doubtful expediency, and the benefits would 
probably be more than offset by harm. tO the young fore‘>t growth and 
by rendering some trees susceptible to bar^ beetle attack. 

Silvicultural Practices. — The successful meeting of the prol ^em of 
managing forests so as to avoid insect damage depend^' upon a knowl- 
edge of what constitute favorable conditions for the insects, then 
growing and harvr't- Ing the forest so as to avoid as far as possible these 
conditions. 

Overmature forests off(‘r favorable conditions for certain insects. 
Tik) western pine b('(*lic shows a decided preference for slow growing 
timber and works great havoc in some of the old virgin stands of the 
west. Future pine forests should be grown on a much shorten rota- 
tion so that the trees will iiever reach the age of the vc^torans now 
found in the forest. Under such a system of inanagement much of 
the present loss from those insects will be avoided. 

Th() density of a fonsst stand is another factor which may influence 
its attractiveress to insects. Density not only has an influence on 
the temperature, air movements, and evaporation within the fcfest 
but affects the growth and competition between the tr(*os themselves. 
In some cases a stand may be so dense as to result in ov(^rcrowding so 
that the trees will be undernourished and lack resistance to insect 
attack. Outbreaks of bark b(»etles have beem known to occur in 
young second-growth stands of pine which had become growth-locked 
from overcrowding. These outbreaks have subsided as soon as the 
stand was thinned by the killing of some of the trees. On the other 
hand, open stands expose the trees to attack by sun-loving beetles 
which do the greatest injury to the parts of trees exposed to full 
sunlight. 

The composition of the stand may also influence its susceptibility. 
In a number of cases, it is thought that pure stands have aided the 
insects in causing more wide-spread havoc than would have been the 
case had the forest been mixed with other species. 

It is certainly true that pure stands of any species planted outside 
its natural environment are exposed to serious injury, if not complete 
extinction, by pests which have been brought in with their hosts and 
without their natural enemies to hold them in check. This occurred in 
the plantations of ponderosa pine in the Nebraska National Forest 
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at Halsey, Neb., where the pine tip moth became accidentally intro- 
duced without its parasite. Control was eventually established by the 
introduction of the parasites. 

There are a great many other environmental factors in the forest 
which may have an influence indirectly on insect abundance and 
consequent damage. Overgrazing, ground fires, lack of drainage, 
unregulated cutting, disturbance of the animal population are all 
factors which may have profound and far-reaching influences. How- 
ewer, the interrelation of all of these environmental factors is at present 
only imperfectly understood, and any rules that have as yet been 
made are based only on theories and a limited amount of evidence. 
Many radical changes may be made in present-day conceptions 
before some of the problems are solved. 

A great deal of injury by insects can be avoided if the cutting of 
timber is regulated so as to make conditions unsuitable for insect 
multiplication. Such modification of cutting practices involves 
selection of the trees to be cut, the avoidance of injury to those left 
standing, and the disj)osal of the refuse or slash in suc^h a way as to 
destroy the breeding places of injurious bark beetles. 

In selecting trees to be cut, the policy should be to remove those 
most susc.eptible to insect attack. In the ponderosa-pino forests 
this means taking out those trees which are growing very slowly and 
tr(j(\s which are suppressed, diseased, or have been injured from various 
causes. In some forests it will mean thinning the stand so as to give 
the remaining crop reduced competition for plant food and moisture, 
thus insuring better growth. In other cases it will mean removing 
tree species that are particularly susceptible to insect attac^k in order to 
favor more resistant species in the second croj). 

Injuries during logging to the remaining stand are very frequently 
points for infection of fungous diseases and for injurious forest insects. 
All forest('rs recognize the importance of reducing such injuries to the 
minimum. 

If the breeding places of insects were continually removed or 
destroyed, undoubt(^dly a great deal of insect injury could be pni- 
vented. However, under our })resent extensive management of the 
virgin forests of the United States, very little of this forest sanitation 
is economically practicable. Only whore extensive windfalls occur 
or logging operations are in progress is it practicable to carry out 
cleanup methods. As the forests become more intensively used, as in 
our national parks, around summer recreational developments, and in 
privately owned tracts of high value, much can be done and is already 
being done to keep the forests free from insect-breeding places, and in 
such cases the lovss from insects is being held to a minimum. 
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NATURAL ENEMIES 

Like all other animals, insects have their enemies which under 
normal conditions tend to hold them in check. These enemies may 
be other species of insects, mites, birds, rodents, or diseases. As the 
insect becomes abundant, its enemi(‘S, too, become more nuMerous, 
until the point is reached when the enemies overbalance the ir prey in 
numbers. They then rapidly destroy thedr own food supply and soon 
suffer from starvation. With the decline of the enemies the insects 
again have an opportunity to increase, inese are some of the impor- 
tant factors in the '‘balance of natere.^^ 

Beneficial Insects.- -Theie are a larg(‘ number ot inserts belonging 
to different order imd families which have the habit of preying on 



Fig. ().- A preda- 
cious gnnind beetle, 
Calnsoma aycophanta 
L. Slightly enlarged. 



Fig. 7. — A lady beetle, Coc- 
cindla calif ornicAJ Mann, X 2. 
Larvae and pupae on twig. 
(Kellogg's American Insects.) 


other ins(?cts. When they prey on the insects that are destructive 
from maids point of view they are considered beneficial. In general, 
these insects with cannibalistic tendencies are divided into two groups: 
(1) predators, which quickly kill and devour their prey, and (2) 
parasites, which live within or on their host during some stage of its 
life and gradually ('onsume it without causing the death of the host 
until the parasite is well-developed. 

Predators . — The larvae and adults of many insects belonging to the 
orders of Coleoptera, Hymenoptera, Diptera, Hemiptera, and Neurop- 
tera live on the various stages of forest insects and tend to hold them 
in check. 

The clerids, Cleridae, are medium-sized, narrow, antlike beetles 
which feed voraciously on bark beetles. Both larvae and adults of 
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most species feed on insects which inhabit the bark and wood of 
forest trees and in some localities are a most important natural check 
on th(\se destructive forest insects. 

Some spcHfies of ground b(‘etles, Carabidae, prey upon forest 
insc'cts, usually leaf-feeding caterpillars. The genus Calosoma is 
particularly important. C. sycophanta L. is a very valuable enemy 


of the gypsy moth. 

Lady beetles, Coccinellidae, are well-known as predators of scales 
and aphids. 

Ostoniids, Ostomidae, include several species of beetles which are 
very active enemies of bark beetles. They are predacious in both the 
larval and the adult stag(\ 

The order Hymenoptera furnishes a few 
important predators, although most of the 
(Mitomophagous families are parasitic. The 
larger red wood ants, Furtnica hacmorrhoidalis 
p]inery, are very active in running over trees 
infested with the western pine bec^tle and cap- 
turing the emerging adults. 

Some Diptera are predators, particularly 
those belonging to the families of Asilidae and 
Syrphidae. The asilids or robber flies ar(i large 
hairy flies, sometimes resembling biiml)lebees; 
they are common in the woods and feed on other 
insects. The larvae of many syrphidae live on 
aphids and other soft-bodied insects. 

The order Hemiptera also con tains anumber of 
imnlators. Members of the families Reduviidae, 
the assassin Inigs, and certain Pentatomidae, the 
stink bugs, destroy large numbers of injurious 
insects each season. Their favorite food is cater- 
l)illars, and many of our very destnudive forest- 
tree defoliators are among their vi(dims. Burke 
has noted that the spined soldier bug, Podisus 
maculiveniris Say, is responsible for destroying the eggs, caterpillars, 
and pui)ae of the California oak moth. 

The Chrysopidae or lacewing flies of the order Neuroptera are 
common in the forest and feed on aphids, as do the closely allied 
raphidians. 

The Acarina or mites are of less importance but at times are 
found in great numbers in the mines of s(^olytids, buprestids, and 
cerambycids where they destroy the eggs, larvae, pupae, and even 
the newly formed adults. 



Fk;. S. Ichneiiiiion 
piirj isi 1 1 * , M tya rh tjssa I u n~ 
ator (Fill).), of the pigeon 
tremex. {lialucal. After 
Jordan and KeHoyy, Ani- 
tnai Life.) 
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Parasites , — Parasites are cntomophagous insects which enter some 
stage of the body of their victims and destroy them. The larval 
stage is the one most frequently selected, but eggs, pupae, and adults 
may also become parasitized. The most important parasites are 
found chiefly in the orders Ilymenoptera and Diptera. 

In the order Hymenoptera arc lound the great majority <l the 
])arasites of forest insects. These belong for the most part lo threes 
sup(irfamilies, Ichneunionoidea, Chalcidioidea, and Proetotnqxjidc'a. 
The Ichneumoiioidea inclnJes a large nuMiber of insects, many of 
tluun small but others medium to large size. They are well-! nown 
as parasites of lepidopterous pupae .tud cat(u’pillars, well as wood 
borers. The Cludcidoidea arc vtuy small 
wasps which paras. a great variety of 
forest inse(!ts; a f .w of them, howev(‘r, an* 
injurious to coniferous tree seeds. Tlie 
Proclotrupoidc'a arc minute in size and 
many infest the eggs of other insects and so 
are usually quite Ixmc'ficial. A more 
cornph^te discussion of the halhts of the 
various s])ecies is given in ('hap. IK, 
under the ord(‘r Hymeno|j(ora. 

In the order Di})tera are some five or 
six families whi(;h are largely i^arasitic on 
other insects. The family Tachinidae 
furnishes th(^ majority of dipterous ])ara- 
sites, and species ar(i recorded as pnying upon JeafdecMling b('(*tl(^s, 
dear-wing moths, all (!lass(‘s of d(*foliating caterpillars, some sawflies, 
and (iven upon a few binu^ficial beeth\s. 

Birds.^ — Many species of birds are insectivorous and under normal 
conditions are probably an important factor in liolding d(*structiv(^ 
forest insects under control. The woodp(?ckers (‘spc'cially an^ impor- 
tant enemies of bark b(^(;th^s and borers. B(jal found that, aside 
from sapsuck(*rs, woodpc'ckers liv(i very largely upon the larvae of 
wood-boring insects. The percentage of bupr(\stids, cerambycids, 
and scolytids found in the stoina(dis of wood])eckers varied from 14 
per cent in the downy woodpecker to 77 per cent in the three-toovd 
woodpecker. Under certain conditions woodpeckers often specialize 
on larger forms in trees killed by l)ark lieetles and by so doing destroy 
the enemies rather than the bark beM*,tles. 

Chapin has shown that from 2 to 20 per cent of the food of vireos 
consists of Lepidoptera. The food of starlings has been found to aver- 
age about 7 per cent Lepidoptera throughout the year. Perkins lists 
more than a dozen birds that render valuable service by destroying 
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tent caterpillars, and Brunner found certain woodpeckers to be the 
great(*st factor in holding the Zinim(‘rman pine moth in check. 

Creep(*rs, flycatchers, nighthawks, vireos, nuthatches, and warblers 
consume larg(» numbers of insect eggs, scale insects, aphids, and leaf- 
feeding larvae. They also destroy many hibernating insects and 
catcih many adults on the wing. They probably feed more or less 
indiscriminately ui)on both ])enoficial and injurious species, taking 
which(*v(‘r hai)pens to b(» the more abundant. In doing this, while 
th(^y do not control th(‘ injurious forms, th(‘y play their part in the 
balance* of nature* anel he*!}) to })revent the injurious sj^ecios from 
be*ce)ming se) abunelant. 

Rodents.— ('e*rtain small mammals may l)e quite* im}X)rtant as 
(*ne*mie*s of inse*e*ts. S(iiiirre*ls, shre‘ws, anel mice gather hibernating 
inse*cts, e spe*e*ially i)Ui)ae, and store* the*m for fe)e)el. ('ache*s e*e)ntaining 
hunelre*(ls e)f j)U])ae' are se)me‘time*s fe)unel. (.Uhj)munks gather the* 
])U])ae* e)f the* Panele)ra ine)th fre)m the se)il and ste)re* the*m lor winte'r 
fe)e)el, imme*nse* numbers being gathe*re*d dnri: g ik ye*ars whe*n }niiiae* 
are^ ce)mine)n. (irahain says that mice* are* the* meii^t imjx)rtant 
e*ne*mie*s e)f the* pre*|)upae' of the larch sawfly in the* ce)ce)e)ns during the* 
winte*r. 

In ce)nt re)I ])re)je*e*ts e*arrie*el e)n in Idahe) where the ]je*e*ling e)f the 
bark is e*mployeHl te) ex])e)se* the* bre)e)els of the* me)untain })ine* lx*e*tle*, 
stuelie*s have* shown that shr(*W's fee*d actively upe)n the* larvae* anel 
|)U|)a(^ of the* be*e*tle*s anel are theivlbre a consielerable aiei in sii})pl(*- 
me*nting this me*tlH)(l of ce)ntrol. 

Fungus, Bacterial and Other Diseases of Insects. — Certain fungi 
anel bae*te*ria attae*k anel kill inse*e*ts, anel at tinie*s the elise*ase*s causeel 
by the*se*. e)rganisms are* e)f consielerable im])e)rtance*. Hewitt has 
she)wn that /.se/z/e; Jarinom has kill(*d a large ])ere*(*ntag(* e)f the larvae* 
e)f the* lare*h sawfly afte*r the*y hael s|)un the*ir ce)e*e>e)ns. S})e*are aeieJ 
(k)lle*y (luring e*x|)e*rime'ntal we)rk with the bre)wntail me)th larvae* 
in iMassachuse*tts sue*e*('e*de'el in elestre)ying 60 }X'r e e*nt e)f the larvae 
by artifie*ially infe*sting the*m with Entomo'phthora mdivac. 

Entotnophthora .spharroKpenna has a wide* varie*ty e)f hosts, being 
kne)W n to at tae*k inse'cts be*le)nging te) many eliffexont e)rele*rs. As a rule, 
he)we*ve*r, e*ae*h s])e’cies e)f fungus is epiite* re*stricteel in its sele*ctie)n 
e)f he)sts. It is not unce)mmon te) finel indivieluals or even a considera- 
ble ])e're*entage* e)f a bre)e)(l e)f bark be'e'tles dead and e'overed with 
fungi. In many case*s the* fungus e*ause*s the death of the* inse*cts; 
in e)the'r cases it is sa})re)|)hytie* anel e*e)me*s in after the inse*cts are dead. 
]\Ie)re* inve'stigations neeel te) be inaele among all the gre)U})s of organisms 
that affee't injurious insects, as our knowledge e)f these friends is 
exce*e\lingly me*ager. 
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Bacterial diseases of insects have been but little studied, but it is 
known that certain bacteria are important factors in the control of 
some grasshoppers and other insects. Wilt disease is an infect io\is 
disease of gy[)sy moth and some* othen- caterpillars which sometimes 
is of very great economic importance. Its < ausative orj^anis^n is not 
definitely known. 

Climatic (U)nditions have much to do with the sj)reati and (‘ffec- 
tiveness of these diseases. The gn^atest nuntality ()(*cnrs under 
conditions favorable to the dis(‘ase aiul 
adverse to the insi'cts. Some entomolo- 


gists doubt if thes(‘ diseases kil- insects 
except when they are already weakeinnl 
from other cause 


REIiiSDIAL CONTROL 


Th(' field of foi.^t entomology is so ® tj^ 

broad and involves so many different H 

species of inse^cts working under such 
widely varying conditions that it is 
impossible to define many general princi- 
pies r(‘garding control, L(‘af fe(‘ding, 
sapsucking, twig girdling, cambium wtt fc 

mining, and root or wood boring insc'cts 
may lie encounteix'd, (*ach re(|uiring a 
different type* of treatment, (kinditions 
may vary from the protc'ction of indivi.l- JHB 

ual shade trees where intensive m(‘thods 
arc warrant'd, to the jirotection of i)ar!; 
trc'es or small forx'sts on recreational ^ wk VIBi 

areas or large commercial forests extend- B F fm 

ing over vast arc'as. It is evident, t!M‘re- ^ 

fore, that each infestation will pn'sent „ i 

many points in contrast to other miesta- „f the oak moth. Phryanrddia 
tions, so that it is always advisable to Pack., billed by 

. . . Ill iKictcna. 

determine ])olicies and methods to l>c 

followed only aftc'r a thorough study of tln^ local conditions. 

Certain preliminary steps are necessary before^ attimipting control 
of any insect. A thorough knowhxlge of the life liistory and habits 
of the species involved and its relation to the host tree is of i)ara- 
mount importance, since this serv(vs to reveal tlui weak points in the 
cycle of development and indicate the mo,st logical point for attacking 
the insect. For (example, some species may congregate in masses 
during a period of their development; certain measures applicfl at 
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such times will likely prove very effective in destroying large numbers 
with the h'ast expenditures of time and en(?rgy. Again, a certain 
very simple remedy may prove effective against a recently hatched 
larva or nymi)h, whereas if this remedy be d(dayed a f(^w weeks or 
even a few days it is no longer effective, as the insects may have 
become protected by entering the plant tissues or they may have 
developed a protective covering. Control measures thus depend 
upon the habit of the insect, its life (^ycle, and the reaction of the tree 
to the injury. It is only by a careful study and a thorough under- 
standing of the various species of ins(H*ts that vio may hope to api)ly 
the best metliod of combating an insect pest. 

Tlxi second most imi)ortant step in any control program is to deter- 
mine how many tree's or how large an area is affected and what nat- 
ural l)oun(lari(‘S or ])arriers occur. Tlie ])rotection of any small group 
of tree's is he)i)e'le'ss if all the neighboring tre'cs are heavily infe'sted mul 
canne)t be incluele'el in the control pre.gram. ' . the pre)te'ctie)n of 
park and shade tre'e's, usually emly a small numbe'r of tiws arei aftee*te'el. 
Jhit unde'r fe)rest conditions usually large areas are' involve'el, and the^ 
meddiods useel must be applicable to such ce)neiitie)ns. 

The^ re'turns to be secured fremi the application of i .mtre)! me'as 
urc'S is a third, anel very important, consideration. Park and shade 
tre'e's are usually highly i)rized anel valuable. '^Fhe ce>st, then, ol })ro- 
tecting th(*m from inse'e*t injury is usually ami)ly justille'el, and 
intensive' nu'thods are warrante'd. In the contreil e)f insect ]M'st,- in 
e*e)nimere*ial fe)r('sts, more atte'iition must be given to the economics ot 
control. The values iinolve'd will ne)t permit expe'usive inst'ct ce)n- 
trol measures, and ofte'ii damage has te) be borne be'cause the' available^ 
contre)! me'thods if applied would ce)st more' than the' timben- savenl 
we)uld be' worth. 

It must be re'alized that ne) e*ontre)l methe)els yet elisce)vereel will 
e*e)m])lete‘ly eliminate the insects from all further ce)nsiele'ratie)n. 
The obje'e'tive to be se)ught from cemtrol is the re'e'stablishme'ut e)f a 
balance betwee'ii insects and the'ir he>sts. Freepiently contred meas- 
ure's seenire only tempe)rary be'iiefits and have to be applie'el at more^ 
or less fre'e]uent intervals if losse's are to be helel to a minimum. The^ 
timbe'i* owne'r in the^ past has been leei to bedieve that a maje)r infe'st- 
ation in timber was like a smallpox epielemi^ — cure the cases api)aremt, 
anel tlie epide'inic will be wipe'd out. Unfe)rtunately this is not the 
e*ase; the forest pes(s like the)se of the orcharel or garden are always 
pre'sent, anel no ame)unt of painstaking we)rk accomplisheel one^ ye^ar 
will bring any assurance that there will not be at least a light attack 
the fe)lle)wing year. We canne)t hope, either now or in the future, 
entirely to exte'rminate the varienis specie's of forest insects any more 
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than wc may expect to exterminate the (Colorado potato beetle or 
the San Jose scale. It is, therefore, necessary for tlie timber owner 
to realize that in order to reduce to a minimum his losses from 
insects, he must institute some plan of sustained protection. 

On many control projects final results have been more or less 
nullified owing to the fact that efforts to control have bcM ii indoned 
as soon as distinct improvemjj.ts have been obtaineri. In a short 
time the insects have again developed to dangerous nunil)ers and 
(caused ex(‘essivo losses. Definite plans with intelligent supervision 
and adeepiate funds for continuing tb' work are necessary on any 
(control project. 

During the past twenty fi\ o years control T>,e:thods usually by 
no means perfect, have been devised for most of the important shade- 
tree and forest insects. But medliods for controlling some species 
have not yet berri worked out, aiid many methods used at the })resent 
time* for one reason another are not entirely satisfactory. In many 
cases they are expensive, or the percentage of control is not so high 
as is desired. There is th('r(*fore need for (considerably mon* rc'search 
along lines that may in any way off(‘r ])(jssibiliti(*s of imi)roving c'xist- 
ing methods or dev(‘loping n(‘W oihcs. 

THE CONTROL OF DEFOLIATORS 

There is a vast army of caterpillars, sawflies, bugs, beetkes, and 
oth(*r inscccts which feed externally upon the buds, leav(\s, twigs, 
branches, and even the trunks of tr(*es. Th(*s(' injure the tr(*(\s (nth(*r 
by completely (chewing and d(*v()uri]ig th(‘S(* ])arts or by ins(*rting 
their beaks and sucking tin* ])lant juices. The control of such pecsts 
is very different from that applical)le to insects that coii(c(*al them- 
selves under the bark or within the twigs or l(‘av(‘s. 

There are three general groui)s of W(*ap()ns wliich man may use 
in fighting these pests: (1) imcchanical methods, such as burning, 
nauoving the bark, trapping or colkccting the d(*stru(ctive insects; or 
(2) chemical methods, in whi(ch the inse*cts anc p()is()n(*d by ing(\sting 
poisons or destroyed through (contact with various chemicals; and (3) 
biological control nacthods in which steps are tak(cn to imerease the 
parasitic or predacious enemies. 

Mechanical Methods, llaiul Picking , — Destroying the insects 
by hand is the most direct method of (control, but this is obviousiy 
limited to small trees and to insects occurring in small numbers or 
congregating in large groups where they can be reached r(*adily. 
The tents of the various species of tent caterpillars and fall webworms 
can be pruned from the trees (jr destroyed by torches; some of the 



28 


FOREST INSECTS 


larger caterpillars and the galls made by the spruce aphis can be 
removed by hand picking; tlie eggs of the gypsy moth and various 
tussock moths can be removed by hand or paint(id with creosote; and 
the control of the white-pine weevil in young stands of pines by jar- 
ring the w(‘evils on to a canvas or net has been recommended. 

landing . — ^The placing of bands or barriers around trec^ trunks 
is a method of control effective against a few types of insturts, such 
as cat(n*i)illars which wander from one tree to another in hordes; or 
wingl(\ss f(‘mal('S, such as, for example, the fall cankerworm which 
must clinib th(‘ tre(' in order to deposit their (*ggs. This method is 
not a panac(‘a for all types of insect damage, and its indiscriminate use 
will bring no n'sults whatever. Moreover, to b(‘ cifc'ctive bands 
must be watched constantly, for they are very apt to get out of re])air; 
sti(!ky materials l)ec()m(‘ hardencHl; and otluu* materials beconu^ 
clogg(Hl or bridged. For tlu' ty])(‘S of insects for which their use is 
r(aiomm(md(‘d thii following ar(‘ the most common forms of bands. 

Colton Hailing ~ X strip of cotton battie j; i roin 0 to 8 in. wide is 
plactnl around th(^ tre(‘ trunk at a convenicait h(‘ight, and th(^ lower 
<*dg(^ ti(‘d tightly against th(' trunk. Another string is tied about the 
middl(‘ so that the u])p(‘r half of the band turns down ov(‘r th(' uf/per 
string to form a flange' of loose cotton. This band will nanain 
('lT(‘ctive so loiig as the cotton remains fluffy, but it must b(i watelu'd 
caiH'fully. Burlap bands arc^ used in the same way. 

Wire Screens, lnvert(*d funm'ls made of wire screc'ning or tin 
may be tacke'd about the tree trunk. The upper edge' should i)e 
fasteau'd s(*(airely, and the lower (*dg(' should stand out from tb'* trea' 
8 in. or mon*. Such a trap has to be watclu'd ciose'ly, and the 
insi'cts that collect under it killed. It is not effective' fe»r vf'ry small 
iiisi'cts anel has e)idy a liinite'd field of usefulness. 

Slieixj/ /yu/a/.s. -Ihinels of sticky material are inobably the* me)st 
e'ffe'e'tive barrie'rs that (*an be' iise'd. These may be e'ithea’ propri- 
e'tary pre'paratie)iis such as she*ets of sticky fly[)ape'r or “tre'e* taugle'- 
le)e)t-,’^ e)r the'y may be hennemade materials. The'y may prove 
iujurie)us if applie'el elire'ctly to the tree trunk, so the'y she)uld preferably 
be* plae-eal e)n a band of he*a,vy paper. A strip e)f cottem should first 
e'licire'le* the* truidv se) as te) fill all the cracks and crevice's. Ove*r this 
plane* a banel e)f eme'-ply buileling tar pape*r about 5 in. wide, and tie 
it tightly te) the* trunk. The stie'ky substance should then be applie*el 
te) the pa])er. 

Fve'u this type of band rc'quires frequent attention, since the 
sticky material may become dry anel hardened or covered with dust 
e)r ele'ael insects. I^]ithe'r stirring the mixture or the application of 
fre'sli material will be ne‘e*de*d to keep it effective. 
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Other Mechanical Methods , — Other mechanical methods for the 
control of d(^foliating insects consist of the use of traps, baited either 
with some attractive substance or with a strong light as an attractaiit. 
Most of such methods, however, have little to commend tluan and 
cannot be geiK^rally recommended. 

The Mono Indians in C'alifornia trap the caterpillars of me Pan- 
dora moth by digging trenches around the pine trees into which the 
(caterpillars fall when they desc(md the trees. This is doin' not as a 
nn^thod of controlling these d('foliators but to si'ciire the caterpillars 
whicch arc dried ])y the Indians and us. a as food. 

The raking up and burning of litter whicli may be ])rot(‘(cting d(\s- 
tructive hilxunating fornio can be n'comnn'ndc'd in c('rtain ease's. 
But only a bew oijiirious insects concH'al thi'inselvc's in such material 
(jn th(c ground, and so the nK'tlKni has only a linnt(*d applicability. 

Chemical Control Methods. — ^^bhe use of clu'inicals in the control 
of (h'foliators has b( d \'ery gc'iu'rally ado])t('d becaust' of the ('as(* with 
which they can be applied as sprays or dusts, the comparative (cheap- 
ness of smell in(' thods, and the whok'sale (h'struction of ins('(cts which 
results. 

Chemicals can used in a number of diffi'n'ut ways. For the con- 
trol of chewing insects, a stomaech poison is usc'd which is taken in with 
th(c food. This may bee appli(*d din'ectly to the* foliagec or in the form of 
bait. For sejft-bodie'd sucking ins('(‘ts contact sjirays are usi'd. Th(\‘<^' 
coat or clog th(' lireathing jam's, aff('ct th(‘ nervous syst('m, or through 
a caustic action on the tissm's n'sult in thed('at h of th('ins('(‘ts. In some 
cases a fumigant may be us('d which aff(‘cts th(' ins('cts' n'sjiiration. 

The Stomach-poison Sprays, -Th(c most (common nn'thod of con- 
trolling l('af-ch('wing insi'cts such as cab'rjMllars, sawfli(*s, and some 
leaf -eating b('etl('S is in tlu* ajijilication of a jioison to the* foliage in 
the form of ('ither a dust or a sjiray. Th(c jioisou is tak(*n into the 
stomach of the insects with tlu'ir food, and d(*ath n'sults. 

Lead ars('nate and calcium ars(ciiate are tine mat('rials most com- 
monly us(C(l. These come in eitlu'r j^owdered or paste form and (can 
be stirred into water or inixi'd with Bordeaux for the jin'jiaration of 
a liquid spray. The powdered form is perhajis the most generally 
used, and besides its use in a sjiray it can be applied directly to the 
foliage as a dust. 

Other poisonous substances, such as Paris green, which were com- 
monly used in the past, have now b(Kcii almost entirely ncplaced by 
the calcium or lead arsenates. 

For the protection of jiark and shade trees these poisons are usu- 
ally applied with high-powered spray machines, since the ordinary 
spraying outfit is inadequate to reach the tops of such trees. 
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In the East this method has been used in the gypsy-moth control 
work and in fighting the (ilm leaf beetle. In the West it has b(*en used 
in citi(^s and on country estate's in the protection of valuable trc'es, 
particularly in California for the control of tlic^ California oak moth. 

The Contact Sprays. — Contact sprays are chemicals whie^h have a 
caustic or clogging eff('(*t on the insects and are })articularly adapted 
to the control of such soft-bodied sucking insects as aphids and scales. 
To be effective tlu^ spray must actually cover or toiudi a large number 
of individuals. The; chemicals most commonly used are (1) nicotine 
sulphate, (2) lime sulphur, and (3) oil emulsions. All of these are 
commercial products and for the most j)art need only to be mixed 
with water to b(' n'ady for use. 

Nicotine sulphate is particularly recomim'iided for the control of 
aphids or plant lice Imt is also usefui in killing other s()ft-bodi(Hl 
insects. The Tisual commercial form comes as a 40 per cc‘nt nicotine 
sulphate. This may be diluted to any dc'sirt.’ . i reiigth. The addi- 
tion of about 1 oz. of soap to each gallon of spray renders it more 
('ff(‘ctiv(‘, as the soap acts to give it Ix'tter spread and adhesion. 

About 12 pt. of 40 i)er cent nicotine sulphate to 50 gal. of water 
or to 2^2 bsp, of nicotine to 1 gal. of water is the usual dilution. 

Lime-sulphur as prepared commercially is par- 
ticularly ada|)t(*d to the control of the armored scab' ins(‘cts su(*h as the 
San .Jos(‘ scale or the oyster-shell scale. It is most frequently us(^d 
as a dormant or (*arly spring sjmiy on deciduous tnx's, sima^ the ern- 
centration iummUhI for toxi(*ity is greater than is saf(' to us(‘ on trees in 
foliag('. It lias tlu^ advantage of cheapness but the disadvantage that 
it will discolor paint so cannot be used on trees close to buildings. 

The comiiK'rcial concc'iitrate should have a density of aliout 30° Be. 
and at this stn'iigtli should b(^ diluted at the rate of 1 ])art of the? 
coiua'iitratc'd solution to 9 jiarts of water, if used as a dormant spray. 

(HI Kniulsions. Miiu'ral oils are found to be very toxic to scales 
ins(‘cts and other soft-bodied forms, but in the past the great variation 
in their chemical composition and the tendency of free oils to injure 
plant foliage' have made tlu'ir use unsatisfactory, liecently, however, 
the mineral oils have been successfully combined with vegetable oils 
and alkali so as to make tliem soluble in water, and the results that 
can be secun'd from them are much more standardized and satis- 
factory. Their greatest us(' is in the form of dormant spray for scale 
pc'sts of deciduous trees, although more recently summer oils have been 
developed which are effective for control while the trees are in foliage. 
However, they should be used with caution, since (conifers and some 
hardwood trees, particularly hard maples, arc very susceptible to 
injury. 
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Since all of the preparations sold commercially are proprietary 
formulas, directions for their dilution and use will usually be found 
on the containers. 

Soap Solution , — Ordinary laundry soap or fish-oil -oap ’s fre- 
quently used for the control of plant lice when a small quae city (»f 
spray is needed and the othv;i materials are not a'^ailabie. The 
usual dilution is 1 lb. of soap to from 5 to 8 gal. of water foi* summer 
spraying. Such sprays are rather luicertain in effec^ivcMH^ss and are 
reciommended only for emergencies. The addition of nicotine sul- 
phate, however, makes a very effective insecticide. 

Dusting . — Many of the chen lcals used as stomach poisons and 
some of the contact inseccicides can be used in the ibrm of dusts. 
Usually, howev * , dusts are not so satisfactory as sprays owing to 
the difficulty o-' securing adhesion to the foliage or reaching the insects 
and the impi aeticability of reaching to tops of tall trees, except when 
the (lusts are relcj. -cd from an airplane, as will be discussed later. 
Kor th(^ lower foliage on trec^s and very small trees or shrubs, a hand 
duster or orchard dusting machine may be used. 

The following ins(‘cticid('s come in the dust form: 

Calcium arsenate or lead ars(uiate are the common stomach poisons 
us(^d in airplane dusting work. 

Sodium fiuosilicate — a general insecticade which acts as an irritant 
and stomach poison. 

Ni(a)tine dust — used against aphids. 

Flowers of sulphur — used as a fungicide and also effective in the 
control of red spiders and mites. Best results are obtained when the 
weather is dry and warm. 

Hellebore — used in the control of cutworms and sawfly larvae. 

Pyn^thrum — a nonpoisonous contact insecticide most fnapiently 
used in the control of houseliold pests and on ripening fruit. 

Spraying Forest Trees. — Various chemical insecdicidc^s are usually 
applied by means of spray pumps. For treating large shade trees or 
park tre(is high-powered machines have been (hwelopcid which enable 
the operator to spread the insecticide to the top of the highest trees. 

Such high-powered spraying machines have a limited use in for- 
ests, especially in opcni stands or along roads accessible to trucks. 
Ma(;hines developing a working pressure of 1,000 lb. have been used 
with hose lines from 5,000 to 6,000 ft. long. Such equipment is 
expensive so can be used only in protecting valuable timber from the 
atta(;ks of gypsy-moth and other defoliators. Arsenate of lead with 
fish oil as a sticker is very commoidy used. 

During recent years a very practical test of applying poisonous 
spray to forest trees has been carried out in Yellowstone National 
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Park where timber along the main highways has been sprayed suc- 
cessfully to protect it from the ravages of various defoliators. 

Airplane Dusting. — Probably the most promising method for 
treating defoliators over small to large areas is to be found in the 
use of the airplane as a means of disseminating poison dust. Although 
this method is coniparativ^ely new in this country^ the few instances 
where it has been tried have given encouraging results. With proper 
equipment it would s(Hmi that, aside from th(^ element of danger 
to the pilot, then^ is no reason why it should not conu^ into more 



Imo. 11. Airplano dusting for control of the hemlock loopcr on Nasellc llivcr, Wash. 

(U.S. Dept, Agr, liur, Entomoi. Plant Quar. Photo by Keen.) 

general list* for the control of forest defoliators whert^ tin* bt*in*hls will 
justify the exp(*nse. 

The first attempt in this country actually to (*ontrol a forest 
insect by the release of an insectitude from an airplane while passing 
over the inft'sted area was carried out in Ohio against the catalpa 
sphinx in 1921. 

Since this first demonstration, several areas have been dusted 
from airplanes to control forest defoliators. In 1920 (*xp(Timents 
were* carried on at the gypsy-moth laboratory, and six plots of 25 acres 
each were dusted with from 30 to 50 lb. of lead arsenate per acre to 
control the gypsy moth. In the same year, an outbreak of the 
hemlock loopcr cov(*riiig 715 acres of infested forest in the Peninsula 
Park, W isconsin, was controlled by dusting calcium arsenate from an 
airplane at the rate of 20 lb. per acre. In 1927 experiments in airplane 
dusting were started by the Canadian government — the Dominion 
Entomological Branch cooperating with the Dominion Air Service 
and the Ontario Forestry Branch. These experiments were continued 
in Eastern Canada, and in 1929 two forested areas infested with 
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hemlock loopor in the vicinity of Vancouver, British Columbia, were 
dusted, and the outbreak controlled. 

The largest airplane dusting project yet attempted was carried 
out in 1931 when 5,400 acres of commercial hemlock forest in Pacific 
County, Washington, were covered with dusting operations to control 
the hemlock looper. As a result of all this experience, the ;*ethods 
and equipment are gradually becoming perfected and sfandardized. 

Many types of planes have been us(m1 in the dusting work. Land- 
planes, hydroplanes, or landplancs mounted on floats have been 
selected depending upon the availability • al(;haracter of landing places. 
In any case a, high-powered machine capable of carrying fn^ n 500 to 
2,000 lb. of du^t and with i rcM^rve of power is de.uiab'e, ^;ince flying 
must b(‘ done close to the treetops, and the danger is considerable. 

A light meta- aopper with sufficient capacity to carry the required 
load of dust i- built into the fuselage. The sides are strongly sloping; 
the joints are made tbri.t, so as to avoid leakage of dust into the pilot's 
compartment; and a sliding door is arranged at the bottom so that a 
lever in the jji lot's cockpit will open and close it at will. Inside the 
hopper a paddle wheel or wire agitator oi)erated by a crank or small 
air pro])eller is mounted to keep the dust in motion and prevent 
lumping. When th(j door is opened, the dust is for(‘ed into the pro- 
f)eller stream and whirled into the forest l)elow. 

On account of its cheapness, calcium arsenate with approximately 
40 per c(*nt of arsenic is Jiow most frequently used. Adhesion is not 
always satisfactory with this dust, particularly on dry or young 
foliages, but by mixing it with other dusts with better sticking qualities 
this weakness may be overcome in the future. 

If possible, markers are used to indicate the flight lines, and the 
pilot guiding on these flies back and forth across the infested area 
spreading the dust in parallel strips. Flying at 20 to 60 ft. above 
the tallest trees he releases the dust at the rate of about 100 lb. in 
10 or 11 sec;. This will spread ejut in still air over a swath approxi- 
mately 300 ft. wide on the ground and 150 ft. wide in the treetops. 
So ordinarily the flight lines have to be about 150 ft. apart. After 
the first strip of dust is laid, the pilot can see it on the trees and can 
guide his other strips accordingly. 

Climatic conditions for satisfactory dusting are rather exacting. 
A slight wind tends to spread the dust more evenly than when it is 
liberated in still air, but a wind in excess of 8 or 10 m.p.h. is apt to 
blow the dust far to leeward and disperse it too thinly. Atmospheric 
humidity should be high, as better adhesion is secured when the 
foliage is moist than when the dust is applied to dry foliage. If 
the humidity is rising, there are less apt to be rising air currents so 
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that the dust settles into th(‘ trees more satisfactorily. Rain tends 
to wash most of the dust off the trees and nullify the effect of the work. 
lIow(wer, if the dust remains on the trees for 24 hr., most of its effec- 
tiveness will have been accomplished. 

The cost of the work has varied considerably. Some of the earlier 
f‘xp(U’im(?utal work in gypsy-moth control cost from $12.13 to $24.35 
p(^r acre, with an average cost of about $15.50 per acre. The Wis- 
consin work showed an average cost of $7.04 per acre for labor and 
materials for th(5 715 acres covered at full dosage. After many 
improvements in methods the cost of the Canadian work was reduced 
to $5.80 an acre. On the Washington project in 1931, the cost was 
still further reduced to $2.71 an acre. The elements of cost were as 
follows: 


Expense items 

Total 

Cost 
per acre 

Idving time at $100 p(^r hour 

$ 8,504.00 

1.58 

Cost of dust, 54 tons 

4,751.29 

0.88 

Construction of loading platform 

108.13 

0.02 

Aerial survey map 

257.60 

0.05 

Contrilniled labor (estimated) 

1,000.00 

0.18 

Total cost of dusting 5,400 acres 

$14,621.02 

$2.71 


With more experience, it may be possible to reduce this cost slill 
further, as the plane charges for dusting cotton fields and truck crops 
are now on the basis of 50 cents to $1.00 per acre. While a cost of 
eviui $1.00 per acre Jiiay seem high when applied to the protection 
of forest crops, it may still l)e a profitable investment when valuable 
for(‘st an^as an' threat(‘ned with complete destruction by an insect 
(‘pid(Mni(r and ('sp(*cially so in the initial stages of an outbreak when by 
checking the inf(\station in small centers a much larg(‘r area can be 
protectc'd. 

The results secured from airplane diistiiig with arsenicals have 
d(‘p(‘nd(‘d somewhat upon the habits of the insects. Such insects as 
the spruce budworm whicdi feed within a web on the needles are imich 
mon^ difficult to reach than surface feeders like the hendock looper. 
However, in some cases a reduction of over 90 per cent in the cater- 
l)illar population has been secured as a result of the work, and the 
dusted ar(‘as have been protected from what undoubtedly would hav(^ 
been heavy losses. As J. M. Swaine says of the Canadian work: 

It may he said that in airplane dusting we have at last a weapon with 
which at least some of the destructive insect outbreaks of the forest may be 
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effectively combated, and, if improvements in poisoned dusts and the develop- 
ment of air macliines specially adapted to this purpose keep i)ace with the 
investigations, this method of control should have a wide field of usefulness ii^ 
the future. 

Fumigation. — The use of fumigants sucdi as hydro.* yuiiie *u*id gas 
or calcium cyanide in the centred of forest and shade-tree (iefolialors 
has not };een us(‘d, as it has in the control of citrus-tri(^ insects on 
account of the large size of the trees dealt with and tin' (*onsequent 
expense. It is doul^tful if it will ever have much of a place in this 
work except for th(^ c(jntrol of scales on small and particularly valuable 
ornamentals. Fumigation with carbon disulphide is tin- accepted 
method for UiC control ol insects in seeds, such a., seed chalcids, 
maggots, r ate- {illars, and beetle larvae in coniferous seeds and 
nuts, such as aiorns and other large seeds. A satisfactory treatment 
is to place t^io se(‘ds in an airtight container and use 2 oz. of carbon 
disulphide to eji^*! : ushel, placing the carbon disulphide above the 
sc (‘ds, as tlu^ gas is h(*avit'r than air and s(‘ttles. For large projects, 
use 6 lb. to each 1,000 cu. ft. of tlH‘. container. 
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CHAPTER III 


CONTROL OF FOREST INSECTS: BARK-BEETLE CONTROL 

FACTORS TO BE CONSIDERED 

No practical method has yet been (h'vised that will prevent the 
attack of bark beetles upon certain trees in the fon'st. Neither is 
there any way to save th(' trees once the atta(*k has l)eeoine established 
and th(^ broods hav(^ started development. This is largely due to the 
habit of these l)eetles to concentrate upon certain trees in the forest 
and kill them (piic^kly. 

Even if measure's of arresting bark -beetle attack in individual 
trees were h'asible, th(^ task of apjdying the remedies over large forest 
areas in time to save any great number of tn'es presents i)hysi(ail 
difficAilti(‘s which could hardly be overcome, exec'pt at unwarranted 
expens(\ The only course open is to destroy the bro(Kls of beetles 
while th('y are still in tlu' trees that have been killed and before the 
insects can ('nu'rgc^ and attack other trees. This can be accomplished 
by any of a number of methods which will be descrilx'd later. The 
purpose of th(^ control work is to break down and reduce the bark- 
bec'tle population within a forest area, without regard to saving the 
infested tr(*(‘s. The lumln'r in the tr('ate<l trees, liowev(‘r, may be 
either destroyed or salvagi'd, according to the nu'thod employed. 

In considering control of bark-beetl(^ infestations for a specific 
forest area, the owiK'r of the timber must take into account a number of 
factors. Then' must be considered the value of th(^ timber at stake, 
the s('riousness of the ])r(‘sent losses, tlu' probability of the infestation’s 
decreasing or increasing as det(*rmined by a study of the complex 
biological factors involv(‘d, and finally the chances of reducing the 
lossc's at a cost that will not exceed the actual vahu^ of tlie timt)er that 
can be saved by control work. 

Serious losses due to bark beetles have for the most part developed 
in th(' matun^ conih'rous fon'sts where the values are tied up in mature 
stumpage ready for the harvest. The growth rate in the merchantable 
trees of these stands is usually so slow that it adds but little to the 
forest capital annually. To realize upon his investment in stumpage, 
the owner must turn this mature timber into lumber or other wood 
products before it is seriously dej)leted by fire, insects, or other causes. 
In timber of low value, it may be more economical to disregard the 
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toll from bark l) 0 (»tlos where the damage is only slight or where it 
does not exceed the growth increment of the stand than to invest 
money in control measures. On the otla r hand, there is I he ^ 3 ssi- 
bility that a relatively light bark-l)(*etle infestation, if allo^' ed to 
run uncontrolled, may sudd<‘nl}^ become epidemic and d^'stroy within 
a few years more than half of the forest capital. 

No st(‘ps taken to control a bark-beetle outbreak have much chance 
for success unl(\ss they are based upon sound and intimate' information 
regarding the lia])its of tin; insect or in . ts responsible for the losses. 
The extent sf (fu^ infested area and its natural boundaries, the eco- 
logical factors affecting the incp ase or decre^ase of the be etle popula- 
tion, and tlie probable future course ef the infestation ail enter into 
tli(' considi'rati* • of a proposed control project. When control is 
decadcul upon th(‘ methods best suited to the si)eci(\s of insects and 
host tn'es a!i<l lo the local conditions of the area must be selected. 

The more im]>- » ‘.aut steps in dealing with an infestation of bark 
beetles in a tract of timber may be itemized as follows: 

1. An examination or survey to secure the essential information 
regarding the cause, extent, and character of the infestation. 

2. An analysis of the conditions shown by the survey leading to a 
decision regarding the advisability of control work. 

3. Carrying out of a campaign of (*radicatiou measures according 
to a definite ])lan, with the pur])ose of rc'diicing the beetle population 
to a j)oint when' timlx'r losses are no longer sc'Hous. 

4. Pro\’ision f(;r follow-up or maint(*nanc(* work in seasons following 
the initial control work, when(‘V(*r it s(‘('ms n(‘C(rssary to prevent 
the infestation from again becoming aggr(‘ssive. 

SURVEYS OF INFESTED AREAS 

Th(' purpose's of a bark-beetles surve^y are*: (1) to eietermine* the* 
sp(*cies e)f insee-ts that are* killing the trees; (2) the* elistributie)n e)f the 
infe*statie)n, bedh within and be)rele*ring ihe* are^a to bes pre)te*este*d; 
(3) the exte'iit anel ve)lunie of ree*e*nt timber le)sses; (4) the present 
status e)t thes infestation, whether incre*asing e)r elecre'asing; anel (5) thes 
pre)bal)le number e)f infe'sted tre*es to 1)0 tr(*ateel, if contred work is 
unelertaken. 

The methods of cemelucting th(*se surveys are various, depeneling 
upe)n the detail and accuracy of the information desireel. 

Without going into a systematie* survey, it is possible for an 
e)bserver to gest a fair impression of conelitions anel the seriousness e)f an 
infestation l)y looking over an area and taking into aescouiH the propor- 
tion of dead and infested timber in the stand. However, any estimates 
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obtained in this way are little bettor than a guess, and their valium 
depends entirely upon the exi)eri(uicc and judgment gained by the 
observer in previous detailed surveys. If depcmdable estinuitos ai(i 
desin^d, it will be necessary to cover the area by more intensive! 
methods of recoiinaissanee. 

Topographic Reconnaissance —This term is api)lied to the methods 
of viewing an area from vantage points, such as ridges and lookouts, 
and, so far as possibh', counting all trees with red and fading foliage. 



Fiu. 12. Ilarkl) 0 (‘tle surveys by method of topogruphie. rctionriaissanee. The 
spotter eoiints and notes on a map the position of the infested trees wiiieh show white 
in the picture. {U.S. Dept. Aof- /b/r. Kutoniol. Plutit Qiiur. Photo to/ Miller.) 


Tliis count, rc[)r(*s(‘iitiiijz; tibout two years of loss, stu’vt's as tla* basis 
for an cstimatt^ of tli(' tottd number of aff(M*tcd tn^'s within the ar(‘a. 
The ni(‘th()(l can lx* used only in broken country when' mountains or 
other ft'atun's afTord ^ood viewpoints. Mven under the most favor- 
able conditions of visibility aided by field ^iasst's, only a part of the 
recently killed trees can bt' seen, and the count must b(' multiplied by 
a factor of from two to five to complete the estimate. This factor 
can be determined by selecting; a sample plot within the area that is 
viewed, marking all trees that can be found by intensivi^ searcdi, and 
then comparing the number of trees marked with the number counted 
on the sample from a viewing point. In going through the area, the 
estimator examines as many dead trees as he can convc'iiiently reach, 
measures them, and notes the insects responsible for the killing. 
In this way an average can be worked out for the volume of the 
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infested trees and a fair record secured of the insects that compose 
the infestation. 

The disadvantage of the topographic method is that it can be 
employcid only in broken country when good visibility nouditions 
prevail and that the estimates arrive<l at are influenced by a i :mber 
of variable factors. It has the cidv^antages, however, that it can be 
employed by one man working alone and that when conditions are 
favorable large areas can be covered very rapidly. For this reason, 
it is inu(;li less expensive than other methods of conducting bark-beetle 
surveys. To be of much value, topog aphui reconnaissance must be 
supplemented hy the samph'-plot or sample-strip Jiiethods wdi(*h will 
be described n-'-xt. 

Sample Piol. -To employ this niechod, the estimator first looks 
ov(‘r a wat('rsl'(\. or timbered ti.U't «tnd then selects one or more 
sample areas <e<at are as nearly as possible representative of conditions. 
1"he sani]jie is then . '‘red intensively, and all recently killed trees are 
(‘x/uniiK^d and nuMisured. The losses found on the sample are then pro- 
rated to the entire area, and the total estimate arrived at in this way. 

It is iin])ortant that the sample plot selected be large enough to 
compensates for irregular distribution of insect-kilk'd trees within the 
gesneral arexa. The ])lots selected in the ponderosa-pine type usually 
includes a half section, but any size from 160 up to 640 acres may server 
I'lie largc'r the j)lot th(^ more reliable the basis for estimate's, but th(^ 
size* is iK'ce'Ssarily limited by costs and physical features of the area. 
L(*gal land subdivisions best se'rve the purpose of plots, as these can 
1)(^ readily identified and relocated in case future surveys are necessary. 

The methods us('d in covering the sample plot are the same as those 
employed by the timber cruiser. A compass is used for orientation, 
the distance's jneasured either by pacing or by chain, the location of 
insect-killed tr(*es mapped, and their volume measured by taking 
diameteu’ and lu'ight. 

Sampk'-plot surve^ys arc best run by a crew of at k^ast three men. 
One' meml)(*r of the crew runs the compass line, keeps the distance, 
and maps the plot. The otlu'r men examine and im^asurc insect- 
killed tr(H's and take the necessary data. Beginning at an established 
(corner of the plot, tlu^ crew gridirons it by running strips back and 
forth until 100 per cent of the ground has been covered. The width 
of the strips depends ui)on the distance at which infested trees can 
be detect('d in the stand. In open jnne forests a strip 5 chains in 
width can be covered effectively, and in mature timber without 
undergrowth a four-man spotting crew can even cover a strip 10 
chains in width. In heavy, d(mse stands, such as lodgepole pine, a 
strip more than 1 chain in width is seldom practicable. 
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When the survey of a sample plot has b(^en completed, all n^cently 
killed tr('(\s will have been measured, marked, mapped, and th(i 
primary insects Jioted. For tlu^ j)lot its('lf no estimates of losses is 
necessary, as tabulation of the data repr('S(*nts conditions so far as it is 
possible to determine tlunn. How(^v('r, it is necessary to apply th(i 
results of tlu* plot survey to the area as a whole, in order to arrive at a 
geiKU’al estimate. This calls for judgment and skill on the part of the 
(‘stimator, as the infestation and other conditions are seldom so 
uiiiforni that a sample half section will be exactly like every other 
half section within the an^a. 

T\w. sample vplot me'thod can be used in any area, but it is the only 
one' suitable for he'avy stanels of timber where conditie)ns for viewing 
are* unfavorable^. It is the* most expe*nsive Init at the same* time the 
me)st satisfactory nie*thod for obtaining current ('stirnatc's of lessees and 
of the* number of infe*ste*d trees on an area where centre)! we)rk is 
e*e)ntemplate'd. 

Sample Strip. — The^ sample strip diff- rs frejn the sample ple)t 
mainly in the^ fe)rm e)f the* area that is se*locte*el. Inste'ad of be*ing 
sejuare e)r re*cta.ngular the strip sample is a ve^y long and narre)W 
])le)t, which is se*le‘cte*d so as te) cut acrejss all conelitions re‘prese*nte*el 
in the* area. The me'thods use'el in cove*ring the strip are e'sse'iitially 
the* same* as those used on the^ ple)t, except that the estimate)!' iiistead 
e)f running back and forth across a plot continiu'S his strip in one^ 
elire'ctiejii until he has cross(‘d the^ entire are‘a. 

This me*the)d is b(*st adai)te*d te:) foivst are‘as where type* ce)!iditions 
are* ne)t uniform, anel a le)ng strip is the* e)nly methoel e)f sam piling that 
will cre)ss-se*e*tie)n all ce)nditie)ns. It is also be*st aelapte*el te) typers e)f 
infe'station like that of the^ moemtain ])ine beetle and Blae*k Hills 
l)e*e*(le*. The\se* inse*(*ts will form large cente*rs e)f infe*ste‘d tre‘e‘s at 
wiele*ly se])arate*d points within a fe)r{*st, and it is ne'ce*ssary to si)re*ael 
a lU'twork of strip snrve*ys e)ver the* e*ntire are*a, in ordea* to loe*ate* theses 
e'ente'rs and se'e*iire a geiu'ral average* e)f e*oneUtions. The me*the)d is 
nse*el alme)st e*ntire*ly in the* de*nse le)dge])ole pine stands of the* northern 
Re)e*ky Mountain re*gion in surve*ys of me)untain i)ine‘-be*e*tle infe*sta- 
tie)ns. He're* the* e*stimators work singly, using a compass line } 2 chain 
in wielth. 

In se)me' type's of country, it is feasible* to use as the base* line^ for a 
dri}) a travt*rs(* sue*h as a rotid or trail instead of a compass line*. This 
is ])e)ssible* e)nly whe’ii accurate maps are available whie*h will show 
le)catie)n e)f the* trave*rse. This sort of strip is not altejgether satis- 
factory unle'ss it accurately samples conditmns, but where pejssible to 
use* it the survey can be considerably speeded up by eliminating the* 
compass we)rk. 
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ANALYSIS OF BARK-BEETLE SURVEYS 

Wh(‘ii tho survey of au infested area has been completed, Ihe 
information becomes available upon which to base decision as to the 
advisability of control work and T;o formulate plans if a project is 
decided 111)011. The problems presented are complex, and he . d-and- 
fast rul(‘s cannot be drawn which will serve in all caset a:- guid(* to 
action. 

First of all, the value of the timber and the m^cessity for its 
protc^dion, as shown by the seriousness m Ihe losses, are matters which 
only th(* owiK'r or those responsible for the protection of pubhc timber 
can decide. If conditions warrant action from this standpoint, and 
direct control W'*rk appears to be desirable, th(Mi it is necc'ssary to 
d(d/ermine whf tner a control project is fi'asible for the particular 
area in quest am and what its chances are for succc'ss. Th(' following 
points should be cc . lully considered in the light of inrormation made 
available b}" th(' survey. 

Status of the Infestation.- -If a bark-bcndle ('pidinnic is diu* to 
d(‘cline rapidly from natural caus(‘S, control work would Ik' of little 
valuer Ib'sulis of past ])rojeets have shown that wln^n tr(‘at(‘d an'as 
are compariul with noutr(‘at('d areas, by iar the gr(‘at(‘st amount oi 
timlxM- was sav(‘d wIh'U control work Avas carri(‘d on against an incnvis- 
iiig inf(\station, as a very large pot(*ntial loss was th(*reby ])r(' vented. 
Where control work has b(‘en carri(*(l on against a declining in {(‘station, 
th(i reduction of loss(‘S following the work has b(‘(‘n but litth* more than 
(rould have l)(‘('n (‘xjx'cted if natural ag(*nci(‘S had l)(‘(‘n alloW(‘d to run 
their course. Jt is usually iiossibh*, to determiiu'. wh(‘th(‘r an infesta- 
tion is iiKU'C'asing or decivasing by comparing tla^ loss(‘s of one g(‘nera- 
tion of l)(‘(‘tl('S with thos(‘ of the pnax'ding ()n(‘. How(‘ver, a forecast 
of the (X)urse of an infestation for one or more y(*ars ahead cannot be 
made with much assurance, as many infhu'ncing factors, such as the 
climatic one, an' unknown quantity's. C(*rtain teiuh'ucic'S can be 
recognized, however, by the exp(*ri(*nc(‘d obs(‘rver whi(di will give 
some basis for expc'ctations. An infestation showing aggr(*ssive 
tendench'S during om^ sc'ason can b(^ (^xpect(‘d to continue during the 
next. Th() Dcudroctonm bec'th's are mon^ or l(‘ss consist(‘!it in maintain- 
ing the monu'ntum of an epich'inic, wherc'as the //).s bcMdh'S an^ usua.ly 
sporadic. Th(^ problem of fondc'lling the future of a bark-be(d.le epi- 
demic is a complicated one at b(*st, and in attcanpting a conclusion an 
experienced forest entomologist should be consulted, if possibl(\ 
Further research work may add to the basis for this type of forecasting. 

The Control Unit.—The size of the area ovc^r which control work 
is to be carried on is of primary importance, as it must be large enough 
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to counteract the tendency of beetles to fly in from outside areas of 
infestation or else be completely isolated from oth(‘r infestations. 
No results can be expected from the treatment of one squares mile of 
infested timber if it is surrounded by similar infestation which is 
left untr(*ated. Enough of the bark-beetle population must be 
destroyed throughout a wide area to offs(it tlui possibility of heavy 
invasion of beetle's across the boundaries of the control area. The? 
requirements in this n'spect have been found to differ according to 
the sp(M*i('S of bark Ix'C'tk'S involve'd. 

R(\sults of w(*st(*rn pine-beetle proje'cts have demonstrated that 
the best plan is to atte'inpt control only when an isolatc'd an'a can be? 
se'lect(*el; or, if this is lacking, to incluele an are'a e)f at least 15,000 to 
20,000 acre's; and to treat in either case all of the infe^sted trees that 
can be found within the control area. The tendemy e>f this specie's 
to invade' cle'aned are'as de)es not appre?e?iably extend more; llam a 
mile or two inside* tlie* contrejl boundarie's. fair te>{)e)graphic or 

type boundarie's, wate'islu'ds e)f 10,000 te) 20,000 acre's can be workexl 
with succe'ss inde'pe'iidently of adjenning waterslu'ds with similar 
infestatie)!!. 

The se)ut}iwe'stern pine be'e'tle* is ejuite similar te) toe vve'ste'rn pine 
l)e'e?tle in its flight habits, anel similar rf'e|uirements fe)r the infe\statie)n 
unit apply. 

In the case e)f the ine)untain pine be'otle, the infestatie)n usually 
occurs in large mass cente'rs of attack whe'n epidemic. Tt has be?en 
found that the e)nly suce*e'ssful plan is to elestroy all of the'se* large 
e'cnte'rs of infe'statie)n within a radius e)f 10 to 15 mile's from the? e?e)n- 
trol are'a. In fae*t, eve'ii this distance e)f isolation may ne)t be e'litirely 
effective? whe'ii lu'avy e'piele'inic ce)nelitie)ns are prevalent ove*r a wide 
territory. This spe*cie's of IxM'tle? is attracted by the cutting anel 
burning e)f tre'e's, anel whe're this method is used in control we)rk, the? 
insee'ts may travel le)ng elistance's across open are as to altae*k green 
tive's le'ft are)und the centre)! ope'ration. I»i the Bighole* pre)je?ct in 
Me)ntana 1920-1927, the* invasiem of be'e?tle'S e?e)ming fre)m distant 
cente'rs te) the e*e)ntre)l are'a was so great that more infested tre'e?s we're 
found the sease)n folle)wing e*e)ntre)l we)rk than befe)re. All the (‘vidence 
indie*ate's that this migratie)n crosse'd ()pe?n, ne)ntimbe*re'el valle'ys in 
its flight. It was nee'essary to abandon this prejject be?cause no 
e'ffective barrie'rs e*e)uld be found to insure isolation. 

The Black Hills beetle apparently docs not travel such great dis- 
tances when invading controlled areas, and the effect of the work is 
le)calize'el to a much greater extent than is the case with the mountain 
piiK' beetle. 
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METHODS OF CONTROL 

Whoii it apix^ars that control work is desirable from the stand- 
point of thn^atened values and that a feasible control unit can lx 
l)l()cked out, the selection of the control method to be employed is 
the next consideration. There are two general type s of control 
whi(?h may be adopt'd, one of vliich will allow for utilization of the 
m(‘rchantable lumber in the infested trees, while in the; oth(‘r case 
the tre(‘s are h^ft to rot in the woods cifter treatment. Tli(\s(' ar(‘: (1) to 



Fi(}. 13. — Tho first stop in wosiorn pine boetle control folliriK tho infostcU tree. 
The undercut shows streaks of blue stain which develops rajoidly in the* wood after Iwetle 
attack. {U.S. Urjd. Ayr. Bur. Kntomol. Plant Quar, Photo hj/ PaUrrmn.) 

log th(‘ infested tret's, remove them to a distant mill, and convert 
them into lumbtM* or, if they are taken to a n(‘ar-by mill, burn the 
slabs promptly to d(‘stroy the bark-lxM'tle lonxxls; and (2) to lea^e the 
trees in th(^ woods after d(‘stroying the insects by methods such as 
peeling, burning, or sun-enring the infested bark. 

Logging and Utilization. — Whem^veu’ possible, logging of the 
infested trees should be used in pn'fenmce to other meth(xls sin xi 
there is th(' {lossibility of the operationks being s(df-supporting or 
even yielding a profit, and in any case a great d(‘al of valuable lumber 
will be saved from total destruction. The administration of such a 
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project is simply a modified logging operation, with extra care being 
given to tln^ disposal of slab material and slash at the correct time. 
'I'liis method is practical only in areas with good transportaUon 
faciliti('S, as it is necessary to spn-ad the cutting over a larg(! area in a 
short period of tinu!, taking only infested tn-es and leaving tlui gre('n 

All iiifostod ti’ors should Ix- cut while the ])roods iire still in th(^ 
tr('(‘S and the slabs and slash bunuxl b(‘fore the insects emerge; or, if 
the logs an^ takcai to the mill, the broods can be killed by submerging 



Fid. 14 . 'Pho second stop in western pine Iwelle oontrol — pe»‘liiig infested bark 
from tup half of lo^ preparatory to burning. {U.S. Dcjtt. A(jr, Bur. h'ntotnol. J*lant 
Quar, rholo hy Bijftcrson.) 


th(‘ logs in th(' millpond for a p(*riod of at least six wt'eks. If the mill is 
far (Miough away from th(‘ forest (20 to 50 mih's) no special ]i)recautions 
ne(‘d to be taktai, as th(' Ixadh'S will not be able to return to the forest 
in suffi(*i('nt numbers to eaust* any troulih^ 

If, how(‘V('r, the inf(*station is in inacct^ssible areas of low-valu(‘d 
timb(‘r or widely scattc'nal over rough mountainous (*ountry, a s(‘l(‘ctive 
logging operation will b(' imjtractical, and artificial methods of control 
will ne(‘d to b(‘ ri'sorted to if the infestation is to be controllt'd. For 
this purpose the im'thods commonly used are either bark burning, 
peeling, or sun curing with various modifications. The method best 
suit('d to an area will depend upon the species of insect involved, the 
local conditions such as forest types and topography, and the season 
of th(‘ y(‘ar during which the work is to be carried on. 
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Bark Burning. — Tho bark-burning method of control consists in 
felling th(i inf('sted trees singly or in piles and scorching or charring 
the bark sufficiently to kill the broods in or under the bark. For 
groups of trees up to 20 in. in diameter, the quickest and cheapest 
method is to fell, skid, or buck the logs into piles and cover the })utt 
logs with sufficient debris to insure a good burn. For thick-' irkerl 
trees lik(^ ponderosa pine, treating the tre(‘S singly is usiirOy n.-cessary 
when the diameter is over 20 in., in which case the bark from the top 
half of the log should be peeled throughout the infested leiiglh. This 



Fia. 15. — The third step in western pine beetle eontrol prei)arinK the tree for 
t)urning. Note the lire line to prevent fire from spreading. {U.S. Dept. Agr. Bur. 
Entomol. Flant Quar. Photo hy Salman.) 


bark is then piled along the log and l)urii(‘d. Fviai if tlu^ tret's occur 
in large groups and can b(^ treat(‘d in pih's, tlu^ tops and sides of the 
outermost logs should be ixuded to insure an eiiec-tive kill. Tn thin- 
barked trees like lodgepole pine, peeling <wen of the top half of the 
log is iinpracticabk*; ])ut because of tho thin bark, burning of iirnbs 
and debris on top of th(^ log will produce enough heat to scorch the bark 
effectively and kill the broods underneath. 

This method is applicable to the treating of any bark-be(itle 
infestation and is the method most widely used in bark -beetle conti ;)! 
work on account of its cheapness and its (iffectiveness in disposing 
of the beetles and in cleaning up the slash that results from th(^ opera- 
tion. It has been used for the control not only of b(‘etles that work 
in the bark but those that work b(‘twe(*n the bark and the wood. It 
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has, of course, certain disadvantages, the most serious of which is 
the fact that the burning of the bark and slash in the late spring creates 
an attractive influence which is apt to bring in beetles from the sur- 
rounding country and concentrate them in the vicinity of the control 
operations. This has becm most noticeable in the case of mountain 
pine-b(ietle infestations in lodg('pole pine. The fire hazard, especially 
in late spring work, is another serious disadvantage, and control 
operations often have to be halted in late spring on account of this 
menace. 

When properly done there is very little question of the effectiveness 
of the burning method in killing the beetles in the treated trees. 
FiXamination of many logs treated in the ordinary course of such work 
on several projc'cts has shown that fully 99 per cent of the beetles are 
(l(\stroye(l. When control has failed to produce satisfactory results, 
th(* cause cannot b(^ ascribed to the method of killing the beetles but 
to tlu^ inability of the spotters to find a high r»er 'entageof the infesta- 
tion and th(‘ al)ility of the beetles to recuperate their losses quickly. 

Burning Trees with the Aid of Fuel Oil. — One modification of 
t}i(‘ burning method, which has been extensively used in the northern 
Rocky Mountain region in lodgepole pine infestatie.ns, is known as 
‘M)urning standing.^^ This consists in spraying an inflammable oil 
on the l)ol(^ of the infested tree which is then fired. The heat of the 
l)urning oil ignites the bark and the resinous pitch tub('s, so that 
(*nough heat is generat(*d to char the bark effectively and destroy 
the broods underneath. 

T\w oil b(‘st adapted to the requirements is a fuel or gar oil with 
a gravity specification of 32 to 34 and a flash point around 160°F. 
Th(‘ oil is thrown upon the tree from a 5-gal. pressure tank through 
a nozzh^ (h'signed to produce a fine, solid stnaim. This can be 
thrown from tlu' ground to a height of 30 or 40 ft. After the bole 
has been sprayed as high as ])ossible, a lighted match is applied to 
the l)as(‘ of tlu' tre(% and the flames carried upward with the aid of a 
litth' additional oil. Just as the flames reach the top of the sprayed 
portion, more oil is thrown on at this point, and sufficient heat devel- 
oja'd to force the fire upward through the crown. 

Usually less than a gallon of oil is required to treat a tree, and, 
after allowing for the cost and transportation of this material, the 
method is cheaper than felling, limbing, and burning without the 
aid of oil. 

T1k» standing-burning method is not suitable to trees where the 
inf(\st('d length extends above 50 ft. It has been modified to meet 
this condition by felling the tree and burning with the aid of oil while 
it is on the ground. 
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Peeling. — The peeling method consists of felling the trees across 
logs or other raised objects so as to hold them off the ground and then 
removing all the inf(jst(Hl bark with an axe or barking ^^spud/^ In the 
treatment of trees where all the infested bark is within 20 ft. of the 
ground, the barking has been done with long-handled barking spuds 
without felling the tree and at considerably less cost. 

This method is most applicable to the control of those bark beetles 
which in the immature stages work between the bark and th(* wood and 
die of exposure when the bark is removed and for the treatment of 



Fig. 16. The fourth stage of western pine l)eetle control— burning. The fire 
cleans up bark and chars the log but docs not destroy it. {U.S. Dept. Agr. Bur. 
ErUomol. Plant Quar. Photo by Patterson.) 


trees that are t^asily peeled. It has been extensively used in the 
control of the Black Hills beetle in Colorado, Utah, and Arizona and 
of the mountain pine beetle in sugar and white pine in California, 
Oregon, Idaho, and Montana. It has the important advantage of 
involving no risk from fire and therefore can bo used during dry seasons. 
It is also cheaper than the burning method in the treatment of isolated 
trees of less than 30 in. diameter. It has the disadvantage of leaving 
the forest in very bad shape from the fire-hazard standpoint, as the 
felled trees often form a jungle of criss-crossed, ''jackstrawed'’ logs 
which is almost impenetrable. 

On thick-barked sugar pines and occasionally on ponderosa pine 
the mountain pine beetles form their pupal cells in the inner bark 
where they are protected. Peeling in such cases does not expose the 
immature stages to the air and some of the brood may complete their 
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development. Often the bark adheres very tightly to the trees and 
cannot be entirely removed, in which case some beetle's , 

treatment. However, records taken on the Kaibab proj<;ct 192o 
show that in the ordinary course of the peeling work 97 per cen o 
the broods were dc'stroyod. This is a sufficiently high percemtage to 
rate the method as v^ery effective. 



Fia. 17. PoiultTo.sa pine in iho Kaibab National Forest treated in the control of tho 
Black Hills beetle. Infested trees have been felled and bark ])celo<l. (U.S. Drpt. Agr. 
Bur. Entomol. Phtnl Quar. Photo by Milltr.) 


Solar Heat. A modification of the pt'eling method, involving the 
spreading of the hark wIku'o it will nnufive the direct rays of the sun, 
has been used in the control of the west(‘rn pine beetli' with a fair 
degree of success. To lx* effective, however, it is nect'ssary to have 
an air tempt'rature of 85°F. or more in order to produce fatal ttunpera- 
tures of 115 to 120°F. in the bark. Such temi)eratur('s do not always 
prevail during the control st'ason, especially at high altitudes and on 
northern exposures, and for this reason the results have been erratic. 
To be effective, bark must be very carefully spr(‘ad and must not 
be in th(' shadow of slabs or trees. On north slopes or in canyons it 
must be carried out to an opening or propped against rocks or trees, 
in order that the sun\s rays may strike it at not less than a 45-deg. 
angle. The method is of value in the destruction of western pine- 
beetle broods during the late spring or summer or in situations where 
the use of the burning method would be dangerous. It may readily 
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be seen, however, that it is tedious, requires great att(‘utioii to detail, 
and is therefore more expensive than either the peeling or th(' burning 
method. 
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heat. After a few days^ exi)()siire the logs are rolled completely over 
and the other half giv(Mi the sun treatment. 

V(^ry effectives work has b(‘en done on C^ratesr Lake National Park 
in the control of the mountain pine bec'tle in lodgepole pine by the 
use of this method. During 1925 and 1926 at an elevation of from 
5,000 to 6,000 ft., from May to October, with air temperatures of 
80°F. or higher, an hour^s exposure l)etween 10 a.m. and 3 p.m. on 
sunny days was sufficie'iit to produce fatal bark temperatures. Trees 
were felled and pr(si)ared and h'ft expos(‘d to the sun for from two to 
five days; then the crew returiKnl and rolled them over. A six-man 
crew could pr('i)ar(' 80 tre(‘s p(‘r day and in one day could n'turn and 
roll all those pr('j)ar(‘d in a W(‘ek. 

A variation in this nudhod was employed on the Kaibab project in 
1925 in the tn^atnuMit of yellow pine ijif(‘st('d with tins Black Hills 
be(‘tle. The trees were bdled, trimmed, the upper two-thirds of the 
logs pe('led, and the logs rolled. This avoide*^ the extra ('xt)('ns(^ and 
trouble of returning to roll the logs ami : iv' d some exp^Misc' in ju'cling. 

The solar-heat nudhod is })articularly ai)plicable to the control of 
bark beetles, flatheaded borers, and (‘iigravcT beetles, which attack 
thin-bark(‘d tree's of small diametc'i*, ('spe'cially in open stands and in 
arcMis where the' ))urning method is objectionable. It is most effective 
in southern latitude's. 

This method has the^ advantage e)f being much clmaper than e'ithe'r 
the peeling e)r the burning methe)d, and no attractive influence's are 
set up l)y the' we)rk, as is so ofte*n the (?ase whe'ii the logs aie' burne'el. 
In crowdeel stanels it ave)ids the scemdiing of adjaea'iit 1ri:('s. The 
elisad vantage's are that ce)nside'rable slash is left in the we)e)els whiedi 
must late*r be elisi)e)se'el of at consielerable e'xtra expe*nse if the> fe)re'st 
is to be left in ge)e)el shape'; also that the me*the)d cannot be use'd in 
the shade of elense stanels, e)n e*okl north sle)pe's, e)r in localitie's where 
the maxiimim air temi)erature'S are le.ss than 85'’F., where clenidiiu'ss 
occurs during the ce)ntre)l se'ase)n, or whc'ii continuous strong breie^zeiS 
keep the' le)gs ce)e)l. 

The use' e>f te)xie', e)ils in tre'ating infe'ste'd tree's that have l)e'e'n felle^d 
and the use' e)f pe)ise)ns intre)du(*e'el into the^ sap e)f infeste'd but still 
living tre'e's are be'ing trie'd eait by the Bureau of lOntomology, but the 
tests are still in the' e'xperimental stages so ]io recommendations are 
being made. 

Trap Trees. The fact that many bark beetle^s and wooel-be)ring 
insects are' attracte'd to felleel trees suggeste'd to some e)f the earlier 
workers the i)e)ssibility of felling some of the unmerchantable trends 
of the' forest in accessible places to act as traps to absorb the beetles 
anel later destroying the bre)ods by burning or peeling the bark. 
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This method has been tried out extensively, on both eommercial 
and experimental control projects, but so far without marked success. 
Although many injurious bark beetles are attra(^ted to th(' traps, tluy 
do not absorb any large proportion of the destructive beetles pn'scuit 
on an area or prevent the attacking of healthy trees in the vicinity. 
Moreov(‘r, the cost of ])reparing r.iul later treating the tra]' nws is 
greater than that of treating the inf(‘station in the scatteud sinnding 
on(‘S. This method, th(‘refore, has jiot y('t ])ioduced n'snlts that 
would justify its g(*u(‘ral roeommendation and adoption. 

Maintenance Control. — Results of many projects, pariicularly 
those' directed against the W(‘si.('i n pine bec'tli^, have proved that tlu^ 
(‘ff('cts of artificial control are t(‘mpora»y and (annot i)e exj)ected to 
k('('p tli(' infc'stat down for more than a yc'ar or so. The building 
up of e])idemic . onditions cannot be d(‘finitely predicted, and although 
natural causes may combine to hold the losses down for long periods, 
it is sonn'times giiOvi jHilicy to carry on a ce'rtain amount of control 
•»ork ('ach year as an insurance against a n'tnrn of undesirable losses. 
This follow-np work has Ixvn tiTUK'd maintenance control and means 
th(‘ treating of th(' same' area every y(‘ar as long as tlua’e is an appn'cia- 
bh' mimb('r of inf(‘st(‘d trees. From an economics viewpoint, main- 
t<‘nanc<' control cannot be carried beyond a C(‘riain point, as the cost 
of the work p(‘r tree or board foot of inf(*sted timben* increase's inversely 
with the nuinlier of tree's ])e*r timbe'red see'tiein. An expe'rimental 
pre3je*e*t e*ari’ie'd enit on the* Sie'rra National Fe>re*st during the period 
1920 1921 elememstrate'd that aftea- the' infe‘statie)n has be‘e*n reHlucexl to 
the e'nde'inic status, naturaJ fae'teirs influe'ne-ing the ine*re'ase or de*ci(\aso 
e)f the* we*ste*rn ])ine be'e'tle* ol)se*ure*el the* elfe'e*ts of the^ applienl 
we>rk, and the* re'elne'tieins that ceiiild be attribnte*el to artifie'ial wairk 
we're se) slight that the* saving in stiimpage* diel neit warrant the* e'xpe'use 
e)f this inte'iisive* weirk. Heiwe've'r, in re'e*re*aiie)nal are'as anel parks 
where* the* individual tre'e* has a high ae'sthe*tic value conside'ratie)ns are 
mate'rially eliffe're'iit freim theise that warrant prote'ettie)!! in eaimme'rcial 
forests. In parks that ceintain any ameiunt of virgin fe)re'st it is 
de'sirable te) ])re'serve the ve'teran trees, anel mainte'nance> cemtrol 
weirk, even if the re*snlts are neit impressive, not only aiels in he)leling 
leisses to the le)wa*st possil)le point but also give's some insurance 
against an iiu'rease of bark-be'ctle damage. 

CONDITIONS NECESSARY TO SUCCESSFUL CONTROL 

The general cemclusions w^arrante'd from a study of the results of 
com])leteel projects up to the jm'seait time indicate that each species of 
bark beetle, DendroctonuSj must be desalt with se^paratedy as to methods 
anel e*e)ntrol strate'gy; and that ev(*n the sanies speeders pre'sents re^giemal 
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heat. After a few days^ exposure the logs are rolled completely over 
and the other half given the suii treatment. 

V(^ry effectives work has been done on C.ratesr Lake National Park 
in the control of the mountain i)ine beetle in lodgepole pine by the 
use of this method. During 1925 and 1926 at an elevation of from 
5,000 to 6,000 ft., from May to October, with air temperatures of 
80®F. or higher, an hour^s exposure l)etween 10 a.m. and 3 r.M. on 
sunny days was sufTicii'iit to produce fatal bark temperature's. Trees 
were feslle'el and pre'parenl and le'ft e‘xpose*el to the sun for fre)m two te) 
five days; then the cresw returiu'd and rolloel the'tn over. A six-man 
crew e'oulel pre'j)are' 80 trees per day and in one day ce)uld return afid 
roll all those pie'pared in a week. 

A variation in this medhoel was emple)yed on the Kaibab project in 
1925 in the treatme'iit of yelle)W pine infe'ste'd with the Black Hills 
beH'tles. The tre'es were fellc'd, trinmu'el, thes upper two-thirds of the 
logs i)(s(‘led, and the logs rolled. This avoide<* the extra expc*ns(s and 
trouble of returning to roll the logs and ‘ iveii some expense' in pe'c'ling. 

The solar-h(‘at mc'thod is i)a,rti(adarly a])plicable to the control of 
bark beetle's, tlatheaded bore'rs, and e'ugrave'r beetles, which attack 
thin-barke^d tree's e)f small diame'te'r, e.'spee*ially in open stands anel in 
are'as whe're tlu^ burning method is objectionable. It is me)st c'ffective^ 
in southern lalituele'S. 

This iiK'thod has the advantage of Ijeing much edieapeu* than c'ithe'r 
the peeling or the burning method, and no attractive influence's are^ 
set up by the^ work, as is so e)fte'n the^ e?ase' when the logs are' ()urne*el. 
In crowdeel stands it avoids the se'.enching of aeijacent tree's. The 
disadvantage's are tliat ee)nside'rable slash is le'ft in the we>ods which 
must later be dispe)se'el e)f at consielerable^ e'xtra expeaise if the' fe)re'st 
is to be left in ge)e)el shape'; also that the me'tlmd cannot be^ usenl in 
the shade of elense stanels, e)n e*old north sle)pe's, or in localities where 
the maximum air temperature's are less than 85''F., where cloudiness 
occurs during the ce)ntre)l se'ase)n, or whe'ii continuous strong bree.'zes 
ke'e'p the logs e*oe)l. 

The use of te)xic oils in treating infe'ste'd tre'e'S that have beeai felled 
anel the^ use* e)f poise)ns intreKluce'el inte) the sap e)f infesle'd but still 
living tre'e'S are being trie'el out by the Bureau of Fntomolejgy, but the 
tests are still in the' experimental stage so no rocommendatie)ns are 
being made. 

Trap Trees. — 'The fae't that many bark beu'tle^s and we)eKl-be)ring 
insects are attrae*ted to felleel tre'es sugge'sted to some of the earlier 
workers the pe^ssibility of fe'lling semie e)f the unmerchantable tre^iS 
of the fe)rest in accessible places to act as traps to absorb the be^etles 
and later destroying the broods by burning or peeling the bark. 
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This method has been tried out extensively, on botli eommereial 
and experimental control projects, but so far without marked success. 
Although many injurious bark beetles are attra(^ted to the traps, they 
do not absorb any large i)roportion of the destructive beetles pr(\sent 
on an area or prevent the attacking of healthy trees in the vicinity. 
Moreover, the cost of pn'paring riiul later tn^ating the trap treses is 
greater than that of treating the inhsstation in the scatteK-d striding 
ones. This method, therefore, has not yet produced r(‘snlls that 
would justify its g(*!i(‘ral roeommendation and adoption. 

Maintenance Control. — Results ol many projects, pai^icularly 
those directed against the W(‘s<(*r». pine be(‘tl(*, have provcul that the 
eff(‘cts of artificial control are tcanpoi'iny and ca-nnot be exjx'ctcil to 
kcM'p th(' infestat 'U down for more than a yc'ar or so. The building 
up of (‘i)idemic . onditions cannot be definitely predictcnl, and although 
natural causes may combine to hold the losses down for long periods, 
it is somc'times g.xM policy to carry on a cendain amount of control 
work (‘ach year as an insurance against a redurn of undc'siiablc' losses. 
This follow-up work has bcnai termcHl maintciiance control and nu*ans 
t he trc'ating of the* same' arc'a every year as long as thc‘re is an a])pr('cia- 
!)!(' number of infc'stc'd tree's. Trom an economic viewpoint, main- 
tc'nanc'c' c-ontrol cannot be carried bc'yond a cc'rlain point, as the c^ost 
of the work per tree' e)r be>arel fe)e)t e)f infe'steel timbe'r increase's inverse'ly 
with the numl)er e)f tree's ])c*r timbc'rc'cl sec'tion. An experime'iital 
projcH't carric'd out on the' Sic'rra National Forc'st during the jx'riod 
1920 1921 demonstratc'd that aftc*r the infc'station has bc'Cii rediuod to 
t he* c'ndc'inic status, natural fac'tors influc'nei'ng I ho inc*rc'a-scM)r decK'ase 
of the* w'c'stc'rn pine bc'c'tle obscurc'd the effc'cds of the applienl 
work, and the rc'duc’tions that eaailel be attributc'd to artificial work 
wc‘re SC) slight that the* saving in stumpage* diel not w^arrant the (‘xpe*nse 
of this ifitc'iisivc* work. TTowi'vc'r, in rc'ciciitional arc'as and j)arks 
wliere the* individual trc*c* has a high ae*sthc*tic value consielerations are 
mate*rially eliffc*reiit from those that warrant protc*ctic)n in commercial 
fore'sts. In parks that contain any amount of virgin forest it is 
de'sirable to prc'se'ive the ve'teran trees, and niaintc*nane*e control 
w'ork, evc*n if the re*sults are not im])re'ssive, not only aids in holding 
le)ssf*s to the lc)wa*st possilile point but also give*s some insurance 
against an incre'ase of bark-beetle damage. 

CONDITIONS NECESSARY TO SUCCESSFUL CONTROL 

The g('n(*ral conclusions warranted from a study of the results of 
comj)l('ted projects up to the i)resent time indicate that each species of 
bark beetle, Detidrocionus, must be dealt with separat(*ly as to imdhods 
and cont rol stratc^gy; and that ev(*n the same s])ecies presents regional 
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problems which require special plans for the management of control 
ojx'rations determiii(‘d largely by local conditions. These conclusions 
us applied to tin; more important western si)ecies are as follows: 

1. West(u*n ])in(' b(‘(‘tle, Dendrodonus hrcvicornis L(u\, in pond(‘rosa 

pine stn-nds. 

a. ( V)ntrol work gives the best results when carric'd on during the 
fall, vvint(*r, and spring periods. 

h. In ord(‘r to s(‘curc tangible results a large block of timber or a 
compl(‘t(‘ly isolat(‘d unit must be tnuited in a single season. 

c. Reduction of loss(‘S ranging froni 40 to 80 })(‘r cent can be 
(‘X])(‘ct(‘d as a n'sult of one season of thorough work. 

d. The (‘fT(‘cts of one seasoids cofitrol work arc* tein})orary and 
cannot be (hqxMuled upon to hold tlu' iidestation down for more 
than one to thr(‘(' yc'ars after th(‘ work is coinpleti'd, unless 
natural control factors become opera* n 

c. (^)ntrol work carri(‘d on in advance of logguig operations, wh('re 
(‘a(‘h tr(‘e savcnl from attack by th(‘ b(‘etl(‘s can l)e mill(*d within 
a lew yc'ars and wh(‘r<^ it is ])ossibl(‘ to salvj)ge th(‘ inlesb^d 
tr(‘('s aft(‘r treatiiKMit, affords th(^ conditions unde r which control 
work is most profitable'. 

/. Maint('nanc(‘ control work, by which is meaint the (U)ntinued 
working of the' same' area yeair afte'r yc'ar, is })rofitabl(' only 
iinde'r spe'cial conditions. 

Whe're' tlie* are'a is not largcT than a fe*w thousand ae're'S and 
is ex])os('d to outside inlestations, maintenance* ceintrol will 
re*due*(' leisse's somc'wluit below that which wemld naturally 
occur but at a exist not warrante'd by ordinary st um page values, 
llowe've*!’, em parks, ri'creational are*as, eti*., whe're^ ae'sthetic, 
scc'iiie*, and fire*-hazard cemsiderations make the^ removal of 
de*ad tre'es de'sirable and where there is an oppeirtunity to 
utilize' this mate'dal, maintenaneu' control can be^ profitably 
combine'd with foivst sanitation and utilization. 

On comple'lely iseilated areas where tlu're is little possibility 
of reinfe'stations coming in from the outside, rnaintenane^e 
control is more* effective and may be warrante'd by the protection 
e)f stumpage vtdue's only. 

2. Mountain jiine be'e'tle*, Dendrortonus fmmticolnr He)j)k. 

a. Cknitrol weirk carrie'd on against this specie's in lodgejiole pine 
and ])e)nde*rosa }jine is successful only when the main centers 
of infestation are^ destroyed and when no large ex'nters of infe^sta- 
tion are left anywhere within 10 to 15 miles of the control are^a. 
When the work is thoroughly done under these conditions no 
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serious losses may again develop on the control area for long 
periods. 

h. Maintenance control work against this beetle has been successful 
in the white-pine stands of Idaho where timber was protected 
for stumpage values only. 

c. In the sugar pine of Californi t and Oregon this beetle does not 
develop the large centers of infestation that characterize its 
attack ill other host trees in the other regions. Restilts of 
several projects directed against this particular type of infesta- 
tion have indicated that control work is practicable ard war- 
ranted where higher stuinpag' values are to be protected. 

3. Black Hills beetle, Dendroctonus pondrrosae Hopk. 

Results of . ork carried on in ponderosa pine stands of the 
Rocky MouK^u^n region and the Kaibab plateau indicate that this 
species responds to control in the same manner as the mountain 
pine beetle in the hiuno host and in lodgepole pine. Once the heavy 
(Hunters of infestation are broken down and the natural control 
factors become operative, the endemic condition may persist for 
long periods, or the infestation may apparently disappear. 

4. I ps, spp. Various species of Ips, mainly oregonij confusus, and 
cmargmatuSf have been included in many of the projects involved 
with the control of Dendroctonus beetles. Kffecds of control against 
these insects have not been adequately measured, but it has been 
found that the infestations are highly sporadic and usually spring 
up and die down suddenly from natural causes. Only where 
maintenam^e (fontrol is employed in the protection of specially 
valuable areas does it appear to be practicaV)le to consider the 
control of these insects. They can be kept under control to the 
best advantage through methods of prevention and forest 
management. 
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CHAPTia? IV 


THE CONTROL OF INSECTS INJURIOUS TO FOREST 
PRODUCTS 

PREVENTATIVE METHODS 

After trees are eut, and to some extent even before they an^ ent, 
the wood may be lainajred by boring insects of various kinds. Th(‘ 
problem then e',iiironting the lumberman, the manufacturer, and 
finally iho usei is how to take care of his wood products in such a way 
as to jirevent insect ^ijury. 

Hi'fore the trees are harvestcal, the ))recaution of presenting 
mechanical and insect injury to the treses is the only means of prevent- 
ing damage to the wood. After they are cut, S('V(*ral pn'cautions 
should be taken. 

Prompt Utilization. — Aftcu’ trees an' felled and (‘ut into logs, th('y 
should be removed from the woods as soon as ])ossible and made into 
lumber. During the period of first spring activity until cold weath(*r 
starts in the fall, the freshly cut trees an^ apt to Ix^ attacked immedi- 
ately by borers and bark beetles. Usually within a w('('k the larvae* 
will develop, and damage due to boring or staining the wood n'sults. 
Removing the logs and placing th('m in the* millpe)nel will halt the* weirk 
to some e'xtent, but some activity will e*ontinue in the jiortiem abeive 
the water line. Prompt utilization is the best means of preventing 
damage. 

During the dormant period, from late fall te) early si)ring, the logs 
are safe, and less care is iie*ede*d. Howe*ver, it is unwise^ te) accumulate* 
a large quantity e)f logs in the woods during this period, as it is difficult 
to handle them before the danger perioel starts in the spring, and 
some damage is apt to oe*-cur. 

Submerging in Water. — When faedlitie^s are avaihible^ the simple*st 
method of preventing all insect damage is to places the* le)gs in wate*r 
as soon as possible after cutting. This is practical with all kinds of 
green woods that float, though it can be accomplisheKl also by com- 
bining heavier woods with floaters in the same raft. Also, certain 
woods that do not float can be cut at such a time preceding the flight 
of the beetles that they will dry suflFiciently to float before the danger 
period. ^‘Deadening'' by girdling in the fall to make floaters is also 
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practised for certain trees. For borer injury a longer safe period 
before submergence is possible, as these grubs mine beneath the bark 
four to six weeks before they enter the wood and consequently that 
long before they cause any damage. Placing the logs in water will 
kill all timber beetles in the wood and all borers und(ir the bark. It 
will not kill borers on the top side of floating logs. It so happens 
that the woods that are good floaters are most subjcict to wormhole 
injury. This makes this treatment especially applicable to them. 
Keep floating logs in the sun to avoid injury on the top side. 

Barking. — Another method to be recommended, though more 
expensive, is the removal of the bark from such logs as (;annot bo 
promptly utilized. Barking effectively prevents the ovipositing of 
nearly all of tlui bark- and wood-boring beetles. Care should bo 
taken lest any bark strips be left on any of th(^ logs or lumber, as they 
afford a convenient place for the ovipositing of bark- and wood-boring 
be(‘tles. Barking can 1)C done only on timbe- . be used for certain 
puri)oses, as iho wood checks badly. 

Piling. — Where it is impossible to promptly utilize the wood or 
put it in wat(n‘, piling in open rack or crib formation whi(*h allows free 
circulation of the air and insures prompt drying ami masoning will 
{)revent the attack of many insects. 

Storage.— Just as proper treatment of wood left in the forest will 
prevent much insect attack, proper handling of the lumber will 
eff(*ctively prevent much damage by such insects as feed in seasoned 
wood. Hoi)kins and Snyder^s recommendations {Farmers^ Bulletin 
778) ai)ply to the general storage of timbe^rs: ‘bSton* so that timbers are 
well-ventilated; do not mix heartwood with sapwood nor freshly 
cut with old seasomnl wood; inspect frequently aiAd remove any 
infested stock; utilize oldest stock first.^^ 

Preventive Solutions. — Tlui prevention of insect attack upon logs 
and timbers by spraying or dipping with chemiccl solutions has been 
exiKwimented with to a considerable extent. Impregnation with 
creosote under pressure is the most effective means of preventing 
injury. Crude pyridine and coal-tar creosote are also recommended. 
Spraying or hand painting does not give good penetration, especially 
under bark scales and in crevices. 

No satisfactory method of preventing damage to logs used in 
rustic work where the bark is left on has l>een found. The best plan 
is to remove the bark and then stain the wood and paint or varnish it. 
These substances should be so applied as to fill all the exposed wood 
pores and checks in which eggs of the insects might be deposited. 
All surface applications must be renewed from time to time to insure 
the filling of newly formed crevices and weather checks. After the 
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wood has been so treated the bark can be put in place again and nailed 
on, with very little danger of much future trouble. 

Wood or timbers us('d in contact with the ground or in moist 
situations are very subject to the attack of borers and termites. It is 
essential that such timbers be given the creosote treatment before 
being put into place. Also, the u^^-e of very durable woods such as 
locust, junipers, cedars, and redwood is to be recommendi d wh(U-e 
possible for such use. 

TREATMENT AFTER ; ITACK 

Since it is not alwaj^’s possible to prevent forest products from 
being attacked i>y insects, and frequently consid(;rabI • damage is 
done before the iiv (‘(;ts are discovered, often remedial methods must 
b(‘ resorted to. 

Drying. — Insects such as the ambrosia beetles, which depend upon 
inoistun^ for their sr,.(-ssful development, can be easily killed by 
drying the infested wood either in the sun or in a kiln. 

Water. -Submerging infested logs in water is fatal to nearly all 
bark beetles and wood borers, provided the submersion is continucid 
long enough. Dormancy is the first effect of submerging, from which 
the insects recover if the treatment is not prolonged. Six weeks of 
submersion has been found to be fatal to certain bark beetles, but 
wood-boring grubs perhaps may live for even longer periods. Logs 
in millponds must be frequently turned; otherwise the exposed por- 
tions are apt to be attacked by ambrosia beetles. 

Heat.— 1 ''ew if any insects can survive temperatun^s in excess of 
130°F., and many bark beetles and wood borers can be killed at 115 
to 12()®F. Therefore if the logs or wood products are heated until 
the temperature in the immediate environment of the insects reaches 
130°F. and is kept there for 1^2 hrs., the insects will be killed. 

Steaming. — One method of securing fatal temperatures is by sat- 
urating infested wood in a kiln with live steam at a temperature of 
135°F. at atmospheric pressure or higher for 1)^ hr. Steaming under 
high pressure, however, should be avoided, as the wood is apt to bo 
discolored and weakened structurally. 

Kiln Drying. — For dry-wood insects such as the lyctus and powder- 
post beetles it has been found necessary in order to secure satisfactory 
killing effects to subj(u*t them to kiln temperatures of 180°F. or more 
for periods of from 2)^ to 63^ hr., depending upon the thickness of 
the material, since they are quite able to survive the ordinary dry- 
kiln process. Such high temperatures are apt to weaken the wood, 
but under ordinary circumstances a temperature of 180°F. held for 
an hour should not appreciably affect it, especially if a high humidity 
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is riijiintainod and no surface dryirig is allowed to take place. Kiln 
drying will not provcuit tlu^ saj)WOod of hardwood from being subse- 
quently attack(‘d by lyctus beetles. 

Solar Heat. — In favorable situations and with proper weather 
conditions, ))articularly in the more south(‘rn latitudes, bark beetles 
and wood bonus can oflc‘n lx* kilhxi by simply exposing logs, either 
p(‘(*l(*d or un})(*(‘l(*d, to din'ct sunlight. The temperature in the logs 
is tluis rais(‘d considiu'ably abov(‘ air temperatures, in some cases as 
\\u\e\\ as and \et\\a\ lempevatuves are often. leaebed. After 

('xpos\\v(' to fatal t('\n\H'vatuves, the logs are turned, and the under- 
side* similarly (‘xpos(*d. It has b(‘en found that the temperature thus 
|)roduc(‘d in tin* wood or under the bark will vary with a number of 
factors. Tin* locality, latitinh*, condition of the sky, angle of sun^s 
incid(‘nc(‘, color of tin* bark, ])r(*s(*nce of other radiating or absorbing 
surfac(*s, air currents, and speci(\s of wood involved are all factors 
which may aff(‘ci tin* succ(‘ss of this method and which must be con- 
sid(‘r(*d in adapt ing it to any particular case. 

Use of Chemicals. \Vh(‘n such simple remedies as excess heat, 
cold, moisture*, or dryn(*ss cannot be used, it may be necessary to 
r(*s()rt to ch(*mical m(*(ho(ls. Tlu'se are usually much more expensive 
m(*thods and tli(‘r(*for(* limit(*d to the* tr(*atment of mon* valuable 
woods. 

fV/zde orfhodichlorobcnzcnc lias been found especially elfec^tive in 
the* tr(*atm(*nt of lyctus and oth(*r powder-post beetles in hardwoods 
and (or (Ik* control of otli(»r ins(‘cts infesting valuable finished prod- 
ucts, rustic work, and furniture. '^Phe crude product is a colorless, 
stainless li(|uid with a slight odor but noninflammable and only slightly 
poisonous. TT()W(*v(*r, it should be handled with care, since the odor 
is apt to giv(* om* a h(*adache if br(*ath(‘d for an hour or so. Tt is usu- 
ally applied full str(*ngth with a spray or saturatt*d brush. A gallon 
is sutlicic'iit to tr(*at ap|)roximat(*ly 50 s(p ft. of bark surface, and a 
pint is usually am])l(* for the treatment of a (*hair of ordinary size. 
S(‘V('ral applications may lx* lu'cessary. 

Pdradichlorohcnzcnc. ~V\\\i{ ch(*mical is also effective and less 
(‘xpt'usivc* than tin* otln'r. The crystals are dissolved in three parts 
by w(*ight of k(*ros(*n(* to make a liquid which can lx* sprayed or painted 
on the w(xxl in tlx* saim* nuinn(*r as described above. Tt is also non- 
intlammable and only slightly poisonous. 

Kcnhsrne and Coal-tar Creosote. — Pure kerosene or a mixture of 
one part kerosene and one part turpentine or one part coal-tar creo- 
sote* with three parts of kerosene, when applied to the wood with a sat- 
urated brush or used as a dip, is fairly effective not only in preventing 
atta(‘k but in killing ins(*cts already in the wood if they are not in too 
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deeply. Except when applied under })rc>ssure, penetration cannot be 
expected for more than an inch or two, and hence the tn^atinent is 
fatal only to insects near the surface. The creosote-k(uos(*ne mixture' 
should preferably be applied hot but of course should not be heated 
over an open fire. It should be strained through burlap Ix'forci it is 
used. 

Fumigation. — Te'rmites, carpenter ants, and other wo(>d l)orers 
which excavate unpacked cavities in the wood may be reached, in 
some cases, by fumigants. 

Carbon disulphide, cyanogen gas, aii(^' ehloropicrin have been used 
for this purpose. Carbon disulphide is injc'cted into the wood cavitic'S; 
and the opening sealed. It will [naietrate to all ])a.rt; ot* tb(i nest not 
too w(dl-protected by packed boring dust. Cyanogem gas is produced 
by the decomposi ov :>f ]X)tassium, sodiu m, or calcium cyanidci and may 
be used in eith -r the solid or liquid form and injeeb'd into th(^ tunnels. 
Calcium cyanide in th^' <hist form can be blown into the lU'st where it 
iiberat('s th(^ cyanides gas on exposure to air. 

Since these are vr'ry deadly poisons, tlu'y should b(' usc'd with th(^ 
utmost care. Fanners^ Bulletin 699 issued by the U.S. I)(*partmeiit 
of Agriculture giv(\s din^ctions for handling thesis mat('i ials in house- 
hold fumigation work. 

Chloropicrin which was usc'd in trench warfare has also bc'cn found 
satisfactory as a fumigant. It is very poisonous but is sab'r to us(', 
since even small amounts are easily detected in the air and causes irri- 
tation to the miu^ous membranes. 

The fumigation of woodwork and furniture in a closer! room with 
hydrocyanic acid gas has proved sinu^essful in the control of nonsub- 
terrean termites. The formula used was 12 oz. (avoirdupois) of sodium 
cyanide to 18 fl. oz. of sulphuric acid and 36 fi. oz. of wab'r for 100 
cu. ft. of air space. This killed the termites within tlu' wood. 

Burning of sulphur in a closed room is of value in killing th(‘ adults 
of wood-infesting insects only upon their emergence and in prevent- 
ing them from egg laying. 
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CHAPTER V 


THE BEETLES: THE BARK BEETLES AND THE AMBROSIA 

BEETLES 

The beetles, order Colooptera, eoiiMitute tlie largest order of 
insects, more than 250,000 species having aln'ady be(‘n described. 
They perhaps are adapted to Jiion* diverse tyi)es of life aiul environ- 
ment than are the members of any otlaa* ordc'r. Some are prcMlacious; 
others are parasi ic; many are plant-feeding, living on either the 
growing or the <U;ad portions of plants; while still others are scavengers 
on animal or vegetable matter. 

These' insee^ts are cliaracterized by having a (lomplete metamorpho- 
sis and biting month i)arts. The first pair of wings, tlu^ elytra, are 
hardeiK'd; the truci wings when i)resent, are fokh'd b('n(\ath them. 
The protliorax is more) or less movable on tlu^ hind body. 

In th(^ forests representative's e)f me)st e)f the^ families are to he 
found, some bene'ficial, othews eleciekdly harmful. In fact, the bee- 
tle's are the most important anel destructive e)f all inse'cts te) fore^st 
anel fore'st products. Me)st, but by no me'ans all, of the injury is 
done^ by the larvae. 

Only the^se^ families which have a more or le\ss de'finitei relationship 
to the trends of the fore'sts will be consideu'enl in this work, and of 
these only certain re'pre^sentative species will be desalt with in any 
de'tail. 

The' bark be'ed.les, superfamily Scolytoidea, will bo considereel first, 
as tlic'y are without epu'stion the most ek'struedive grenip e)f insen^t 
pe'sts to be fe)und asse)e'iate'd with ce)niferous forests. The destruc- 
tion of standing timber fre)m their activities in the IJniteel Statens 
alone has bee'U e'stimateel at abenit $62,500,000 annually. J3e\side\s 
killing living tre'e'S and l)reeeling in the dying cambium of fre'shly fe.'lled 
slash, some specie's be)re pinholes thre)ugh the sapwe)od e)f green le)gs 
and seriously reduce the value of the timber. Other members of the 
group are secondary in their attacks; and se)ine breeel onl}^ in dead and 
decaying woe)d. 

The Life Stages. — ^The adults are small, cylindrical, dark-bre)wn, 
reddish-brown, or black beetles, ranging in size from the tiny Cryp- 
turgusy 1 mm. in length, up to the larger species of the genus Dendroc- 
tonus, which attain a length of 9.5 mm. Most species are unicolored, 
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cithor shining or dull; hut a fow arc variogatod. The elytra may be 
smooth or clothed with minute hairs, bristles, or seak's; or tlu'y may 
b(‘ very rough with el(‘vat(‘d stria(\ Many spc'eies have spines or tuber- 
ek*s on the post(*rior end, which may be rounded, blunt, or concav(\ 

''i''he h(*ad is either (‘xposed or more or less hidden by the pronotum. 
The mouth parts an^ of the chc^wing type with w(‘ll-develoj)e(l man- 
dibk'S. Th(‘ labrum is abscait. The antennae are elbow(‘d at th(^ 
middk^ and clubbed at th(‘ tij); the club usually has several segments, 
but som(‘tim(‘s tlu'sc* an' fused as in Chmmr.sui^ and Poli/graphus. 
Th(‘ abdouK'ii is complet(‘ly covered by the elytra and has five sc'gments 
beiK'ath. 

The eggs an* usually v(‘ry small, clear or pearly wliite, and oval, 
round, or slightly (‘longat(‘. Tlu'y vary in size' and shape* with the* dif- 
fer(*nt spe'cie's and in souk* ease's are* ve'ry larger in ce)mi)a risen with the* 
size of the' fe*niale ele'pe)siting the*m. 

'^riie' larvae are* thie'k-beidie'd, always k'gk'Sf- cylinelrie*al and 
curve'd, white, or cre'ain-ceilore'd, with a distinct he'ad and promine'iit 
mandible's whie'h are* dark-e'olore.‘d. Spine's and hairs are eifU'ii pri'sent 
in varying numbe'rs. 

The ])upa.e are* white' when first translorinc'd i)ut gradcdly take*, 
on a ye'lleiwish ce^leir as they approae'h the* time tor transformatie)n te) 
the adult. The' ante'iinae, mandibk's, k'gs, and wing |)aels are* plainly 
visibles eiii fulbfe)rme'(l pupae'. Hairs and st)ine's are often pre'se'ut on 
the* various r('gie)ns e)f the* be>ely. 

General Habits. - The* Se*e)lyte)iele*a diffe'i* fre)m ine)st e)the'r groipis 
in that the aelults mine* be'iie'ath the* bark e)r inte> the' we)e)d e)f filants 
in e)rde'r te) lay the'ir e'ggs and se) spe'iid most e)f the'ir ae'tive* life* e)ut 
of sight. The'ir we)rk is e*hara.cte*riz('d usually by having beith e'gg 
tuniK'Is (maele* by the* aelults) and the* larval galle'rie-s fe)rming some* 
partie'ular ])atte'rn uneh’r the* bark e)r within the wexxl e)f their heist. 
Such patte'rns aie* elistine*ti\’e‘ lor e*ach spe'cie's and oft''n ve'iy similar 
feir ('ach ge'iius. 

The* aelults anel larvae' eif all s|)e'ci('s bore' in plant tissue's, and 
the gre'at majeirity tunnel in woeiely plants. Probably 90 pw e-ent 
eif the* spee'ie's attae'k lore'st tre*e's, e'emife'rs lie'ing the* pre'fe'rreel heists. 
All |)arts e)f the* tre'e's are* seibje'ct te) attack. The e*e)Urs, the* k'aves 
and buels, the* twigs, the trunk and larger limbs, the reieits, the* bark, 
and the* weieid -all ha\'e' the'ir sceilytiel enemie'S. 

Base'el u])e)n the habits, there* are* thive quite elistinct grexips within 
the superfamily. The large-st group is known as the bark be'etles. 
This greiup includes those* speck's which mine lietween the* bark and 
weiod, usually engraving both. The bark of twigs, branches, trunk, 
anel reieits is attacked by various sp(*e*i(*s. The second greinj) inclueles 
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wood-eating species which mine directly into the wood and feed upon it, 
in both the larval and the adult stages. This group inchuhvs species 
of ConophthoruSj whicii attack th(^ coiu^s, and of Pityophthorus and 
Micracisj whi(;h bore in the pith of twigs. 

The third group, known as ambrosia beetles or timber beetles, 
tunnel directly into t\w. wood of tr(‘es. making the so-ca]l(*d “pinholes^^ 
upon tlui walls of which tlu^y i)ropagate fungi which stain th(' wood a 
dark brown or black. 

Th(^ geiK'ral method of attack is for the female beeth' in mojiogamic 
forms, or the male in polygamic forms, to s('lect a host and find a 
suitable place for starting the burrows. Some sp(‘ci(\s ha^'(‘ no trouble 
starting tluur entrance on smooth bark, but otlu'rs will spend con- 
siderable time se(dving a rougluaied area, a crevic(', or a junction of 
branch and trunk, evidently desiring to secure a firmer foothold while 
starting the (excavation. 

The (entrance tiinmel is then gnaw(ed by the panent adults through 
the i)ark, usually at a slight upward angk^ or luearly straight, until 
th(e wood is reached. As the work progr(‘ss(‘S, fiiK^ boring dust and 
(excrement are extrud(ed through the entranc(^ hole and collect in tlu' 
bark crevic(‘s; or in the cas(e of those sp(‘cies which attack tlu‘ cambium 
of living trees, pitch and sa]) exude from th(e ('utrance lajh' nnd harden 
at the surface in various forms of pit(‘h or n'sin tub(\s. The entranc(‘ 
as well as the ( gg tunmels are slightly largc'i* in diam(et(‘r than the 
b(eetles and are ])(erf(ectly cylindrical. In th(e polygamous forms th(e 
entrance hole is usually kei)t cl()S(ed with the body of th(‘ make during 
the (^x(.*avation of llie ('gg tunnel, and he fn'fpu'ntly di(‘s at his post 
of duty, his body serving to prev(*nt th(' entran(*e of i)arasit('s or 
pn^dators. 

The* egg tunnels of the true bark beetles are constructed from 
the entrance tunnel along the surface of the wood, cutting through the 
inner bark and often slightly or deeply scoring the wood. With 
some speck's th(^ tunnels are almost compk't('ly within th(^ bark and 
may or may not be packed with boring dust and (‘xcrernent. The 
egg tunnels of the wood-feeding speck's are complet(‘ly within the wood, 
in the pith of twigs or in the ax('S of coin's, and may branch in various 
dinxitions or simply consist of an enlarged ca\'ity in which the ('ggs 
are placed. The egg tunnels of the ambrosia beetk's are constructc'd 
d('(^p in the sapwood, and may be s mple, branched, or compound. 
The compound galleries made by several g('nera of aml)rosia beetles 
{Gnathotrichusj PterocydoUj and Trypodendron) branch in various ways 
after entering the wood, and the eggs are laid in niches above and 
b('low the gallery. Th('se are (mlarg(d by the larvae as th(iy develop 
and form por^kets or “larval cradk^s.'^ The tunnels of Xylehorus and 
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AniHandrm are of either the simple or hraiiehed type and consist ot 
mines brancliinp; from tlu' sid(‘S or ends of the egg tuniu'ls, in which 
th(^ (*ggs ar(' laid and th(‘ larvae develop without constructing the 
larval cradles. Tn the case of Xylchorus saxescni (llatz.) the larvae 
work gn^gariously and ('at out an enlarged leaf-shaped cavity. 

So-call(‘d ‘S'entilation tunnels’’ are constructed at intervals along 
the egg tuniK'ls of certain sp(‘ci('s {Dendroctonus and Ips), These are 
jH'rpendicular to th(^ (‘gg tunmd and run din'ctly through to the 
surface of the* hark or may end before the surface' is reaclu'd. Most 
of tlu'se tuniK'ls an' us('d ('ither as turning niclu's or for th(' disi)osal of 
frass; and Iat(‘r as th(‘ burrow progn'sses th('S(' may be plugg('d with 
boring dust. They also serve' to ventilate' the e'gg tunne'l during its 
e'onstruct ion. 

Mgg niche's are small cui)-shape‘(l cavil i(\s along tlie sides of the e'gg 
tunnels in whie*li a sieigle e'gg is laid. Thc'se* are e*ut by tlie female con- 
curre'iitly with the' progre'ss of the main e'gg tunne'l. Afte'r the e'gg is 
laid, a ])lug of boring dust closes the entrance to the niche in such a 
way that the' smooth cylindrical egg tunne'l is but little alien'd. Some 
spe'cic's cut large'i* cavitie'S and de'posit from two to eaght ^'Sgs in each. 
Tlu'se are^ calk'd ‘b'gg pocke'ts.” Otheu's e'lit an elongate grejove, 
ti'rme'd ‘b'gg groove',” on one or both side's of the egg tunne'l, and 
dcfiosit the* e'ggs in laye'rs or rows. In cave* tumu'ls the eggs are ofteai 
e'lustere'd along one side' or he'ape'd in the^ ce'iite'r of the' gallery and may 
or may not be' co\'(‘re'd. 

Turning niche s are' e'ularge'ine'iits of the e'gg tumie*! or an alcove 
which pe'rmits the' be'e'tu'S te) l)ack into the'in and re've'rse' tlu'ir position 
in the* main tunne'l. Fre'eiuently tlu'se^ are* place'd lu'ar the* e'litrance and 
make an e'lilarge'd cavity similar to the mp^tial cliambeu’. The 
ventilation liole*s and nuptial chainbe'rs are also use'd for turning. 

Most of the polygainous spc'cie's and many e)f tlie* monogamous 
sjie'cie's constriu't an e'nlarge'd cavity at the base of tlie e'litranee tunnel 
whi(*h se'i’ve's as a nuptial chambe'r and from which one to several egg 
tunnels radiate or fork, the numbe'r depending upon the number of 
fe'inales presemt. The size and shape of the cluunbe'r vary with diflfer- 
e'lit sjK'cie's, and it is use'd not only for copulation but as a temfiorary 
storage space for the boring dust thrown out in the construction of the 
e'gg tunnels and also as a turning niche. The male's of polygamous 
s])eci('s sjiend all the'ir time here and in the entrance tunnel, pushing 
out the borings and guarding tlu' entrances. 

Mating iirobably occurs most freepiently in the nuptial chamber, 
as in Ips and PityogeneSj or near the entrance of the^ egg gallery, as 
has been observed in Dendroctonus, although with some species it may 
occur before leaving the host tree or soon after emergence. The 
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monogamous spocios possibly mate but onoo, while polygamous species 
probably copulates at intervals in the nuptial chamber during the 
egg-laying ])eriod. 

Oviposition has but rarely been observed, bc^^ause of the secluded 
habits of the beetles. Blackman (1915) r(H*ords the following pro- 
C(*dure: The female cuts the egg u’che, backs into the tiiniKd, inserts 
the ovipositor in tl)(^ jiiche, and dc^posits th(' egg, which seems to be 
coated with a sticky substance so that it will adhere to the wood. 
After (h'positing th(‘ egg the female comes out to a turning niche, 
reverses her position, returns to the end of the tunnel; resumes her 
work, and uses the borings to cover the lu^wly laid egg. I^]gg laying 
may be compkded in tlu^ first s(‘t of tunnels, or the ])areiit adults 
may em(‘rg(^ aiid reattack the sanu' or other host trees and (construct a 
second, third, or ('ven fourth set of tunnels. Many sjK^cies have the 
habit of constructing one or two sets of tuniu'ls, but in the case of 
Polygraphus rufipennis (Kirby), Simpson, working under Swaine, 
recorded young Ix'etles constructing three sets of tunnels in the first 
season, then hibernating and constructing a fourth s(‘t of tunnels 
the second y('ar. WIkmi ('gg laying has been compl(d<‘d, the panuit 
adults usually die at th(^ end of the egg tunnels. 

The larva(' and their mines are very small at first, but as the fornuT 
grow the latter are incr('as(‘d in size and are always slightly larger than 
the larva(‘ that occupy them. The larval mines start away from the 
egg tunnel at more or less of a right angk' and may continue in an 
almost straight line or juay turn and later run almost [)arallel with 
the ('gg tunmd. They are always ])acked witli excu-canent and boring 
dust. Witli some sp(’ci('s of bark be('tk*s the mines ar(‘ completely in 
the inner bark and an^ exj>os(‘d wh(*n tlu' l)ark is removed. Others 
miiu' for a short distance in th(' inner bark and then turn outward to 
complete their feu'ding and growth in the outca* ])ark, whik' some feed 
entirely in tlu^ out(*r bark. The larval mines of many sp(^cies are 
separate and distinct from one another and eitlu'r make a regular 
symnudricad pattern or are very irn^gular and winding. TIkj mines 
rarely (;ross one another, however, unl(\ss })adly crowded. 

With species that lay tluur (‘ggs in grooves or (cavities, the larvae 
frequently extend their borings on masse so as to form an enlarged 
cavity without* distinct individual mines; or the miruvs may be con- 
tiguous at first and s(*parate only near the end as the larvae? reach 
nearly full growth. In the case of certain ambrosia bee* ties the larval 
mines consist einly of larval cradles seimewhat larger than the larva 
that occupies th(;m. 

Pupation occurs at the end of the larval mine in a cell constructed 
for the purpose. This may be in the outer bark (Dendroctonus 
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hrevicomis Loc., etc.) or exposed in tiie inner bark (many genera) , 
an inch or more in tii(! wood as in tlie ease of Scolytus mulicus Say, 
or in th(! larval eradh's or open mines of the ambrosia beetles. When 
th(! adult has beeome fully m.ature it emerges through a separate hole, 
ealled an “exit hole,” gnawed by it through the bark; or, in the ease 
of speei('s that work en masse, many individuals may use the same 
exit hole. 'Pile .ambrosia beeth'S emerge through the i)arent (>ntr!inee 
tunnel. 



Ft(5. LM). — tiimiols (»f DviulrodonuE hmueomia Lee. in iiim*r siirl'Mfo of l>n,rk of 

[)ontlrros;i pine. 

Tlu* adults may (Mn(‘r^;’(‘ at oiua' and fly to attacl. new liost (n^os or 
may (*onj;T(*f2;at(' in (*aviti(‘S iiiul(‘r tlio bark of tli(‘ oM host lr(‘(‘ and 
hilMa'iiato (//>.s) or wait until s(‘xually mature' Ix'fon' (‘m(‘rj;iiii^. Most 
adults do a (•(*rtain amount of fcH'din^ under the' bark Ix'fon* eim'rging. 
A b'W u]X)n (*merj>;in|i; fix'd u]X)n twigs, buds, or ])ark of othi'r trees 
Ix'fore again bri'eding in the bark of a new host. Thi* fixxl tunni'ls 
madi' in this way ari' iiuili' distinct in eharaeti'i* from tlii' ri'gular I'gg 
tunni'ls. Considerable food is also obtained by the adults in the 
process of constructing the egg tunnels, as a portion of this wood 
and bark fiber is ])assed through the alimentary canal, the remainder 
being pushed out through the tunnel ojx'iiing or packed in the imusi'd 
cavities. 

Very little is known of the (light habits of the bark beetles. In 
polygamous forms the males often leave the old and attack the new 
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host b('fore the females emerge. A few records of certain species 
flying in swarms hav(^ been made but it is more than likely that most 
species fly individually, although they do have the habit of concen- 
trating their attacks upon certain selected host trends. Certain Dvn- 
droctoniis hav(^ Ix^en o])served flying and alighting upon a tnni selected 
for attack more or l(‘ss continuously during the warm part of the day 
for a period of threes or hnir days. 

Seasonal History. — Most of the members of this family com])let(^ 
oiK^ or more' g(‘nerations each year. The usual procedure is for tlu^ 
difT('r(ait broods to ov(‘rwinter in the host trees attacked during the 
y(^ar as eggs, larvae, m'W or old adults. Watson (1927; found that 
fps, prrturhatufi Eich. invariably overwintc'rs as young adults, fully 
90 per (‘(‘lit of which h^ave their tunnels in S(‘pt(‘mber and Oc^tober and 
hib(U‘iiate in decayed wood, dead leaves, and moss at a depth of two 
or three inches below th(^ surface of the ground. Other species of /p.s 
show a similar halnt. With the advent of warm weather in the 
spring, activity begins. The old adults continue tlaar egg laying, 
eitluu* in the extension of gall(n*ies started th(^ ycair before or in newl}" 
constnuded tunnels in fresldy attacked tr('(‘s. The new adults, 
usually after a litth^ preliminary feeding, emerges from hilx'rnation, fly, 
and attack oth('r trec*s, I^vggs, laid by new and old adults, hatch, and 
the larva(^ comjdc'tc^ their d(n'('lopment and em('rg(^ as lunv beetles lat(‘r 
in the season. In southern latitudes several gemn-ations ar(i usually 
coniph'ted in a year, while in iiorth(a-n latitudes and at higher ehwa- 
tions only oiu^ or a partial geiuMa-lion is coinpletcnl during a season. 
Each six'cies has what might b(‘ considen'd its normal rate of dev(‘lop- 
ment, which is considerably modified by temperature, latitude, and 
altitude. TIk' normal rate of development is discussed under the 
diff(‘rent gcaiera and si)ecies. 


TYPES OF SCOLYTID WORK 

The ('gg tunnels and larval mines constituting the comph^ted work 
of the various spc'cit's of scolytids form a distinct pattern which in 
many cases, when the locality and host tnx' are takem into ac(;oimt, 
serve to identify the genus or six^cies responsible for them. 

"J'luvse work patt(U*ns may be classified in a numlxu* of different 
ways, but the following arrangement serves to group conveniently the 
more typical forms: 

1. Cave Tunnels. — ^This is probably the most primitive type of 
tunnel and consists of an (mlarg(‘d cavity directly below the entram^e 
tunnel, betweem tlu^ bark and the wood, in which tho (iggs are laid in 
groups, with or without any covering of boring dust. The larvae 
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Upon hatching mine out individually or together simply enlarge the 
cavity. This type is found in certain species of Erincosinus, Crypha- 
luSy and Pityophlhorus. 

2. Radiate or Star-shaped Tunnels. — ^These consists of an enlarg(id 
cavity and entranc(‘ or nuptial chamlKu* under the l)ark directly 
hem^ath tlu^ entrance' tunnel, from whicli sc'parate egg tunnels radiate 
or branch. This type' is made' by polygamous species and is probably 



Khj. ‘Jl. Mjjj,*!: I’liiiioh l>r incluiiK 
from iiiipti:\l of FU.i/nithihorus 

cartin ! i Sw. on Moiiloiry pino. Uraiirh- 
iiiK from tli(! side's of some of I ho. ok^I 
fiinnols an; larval riiioos with pupal 
colls at th(^ 011(1 of some of thoiii. 



Fio. 22. Work I 'hi coni (in.'s 
riiinnsfii lIo))l(. in I\li)i:U*roy 
cypross limb. 


a devele)pinent of the simple cave tunnel. The' divi'rging e'gg tunnels 
may be straight or ciirvenl, longitudinal, transverse', or star-shaped 
and may vary in nuinbe'r from three to nine or me)re, depe'iiding on 
the' number eif fe'inale'S associate'd with a male. It is rc'pre'se'iited 
by the Ave)rk of many ge'iiera, including Carphoborus, PitijophthoniSy 
Pityokkincs, Polygraph us, DryocockSj Orthotomicasj Ipsy and others. 

3. Forked Tunnels. — These are similar to the above excc'i^t that 
the number of egg tunnels diverging from tlu' cc'iitral nuptial chamber 
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has been reduced to two. The diverging egg tunnels may be nearly 
opposite each other and longitudinal, transverse, or oblique; or 
separated from each other at almost a right angle. These are made 
by both bigamous and monogamous species and represent a modifica- 
tion of the more promiscuous forms. This type is typically illustrated 
by the work of some species of /ps, Pseudohylesinus, Scolytus^ Pseu- 
dopity ophthorusy LeperisinuSj PhthorophloeuSy Phloeosinus, and Crypto- 
cleptes, Pseudothysanoes makes a doubki-forked transverse gallery 
which is like two forked transverse galleries joined by a short longi- 
tudinal coniK^cting on(\ 

4. Simple Short Tunnels. — ^These are made by the smaller monoga- 
mous species and are generally less than 6 in. in length. They may 
be longitudinal, transverse, or oblique and from nearly straight to 
slightly winding. Some have a nuptial chamber directly below the 
entrance tunnel, while others have no enlargement of the egg tunnel. 
For the most part the egg tunnels of this group are kept free from 
packed boring dust. This type of tunnel is well-illustrated by the 
work of Phlocosinusy Scolytus, Chrainesus, IlyiurgopSj IlylasteSy and 
Alniphagus. 

5. Elongate Irregular Tunnels. — The tunnels of this type ar(' 
mad(‘ for the most part by large species of monogamous habit. They 
are usually more than 6 in. in length and may be longitudinal, trans- 
v(;rsc, oblique, and nearly straight to very winding and anastomose. 
In some species the egg tunnel is irregular in width, whihi in others 
it is uniform. The work of the genus Dendroctonus is typically 
representative of this group. 

6. Pith and Wood Tunnels. — ^These may be enlarged cavities in 
the pith of twigs or branching mines in the sapwood, made by speuaes 
that feed upon the wood, pith, or bark. They differ from the ambro- 
sial tunnels in that they do not stain the wood. This type of work is 
carried on by certain species of Pityophthorusy MyelohoruSy MicraciSy 
ThysanoeSy and Lymantor. 

7. Cone Tunnels. — These are similar to the pith and wood tunnels 
and are made by species of one genus, Conophthorusy which burrow 
through the axis of immature cones, and the larvae feed upon ti)e 
seeds and scales. These arc monogamous in habit and are related to 
the twig beetles. 

8. Simple Ambrosial Tunnels. — ^The ambrosia beetles cut their 
tunnels directly into the wood, and the ambrosial fungus stains it a 
dark brown or black. The most simple form of tunnel is an enlarged 
gallery in the wood in which the larvae live free and feed upon the 
fungus. The work of Xyleborus saxeseni (Ratz.) is a typical example 
of this type. 
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9. Branched Ambrosial Tunnels. -In the? branchoil type of ambro- 
sial tunnel tlie larvae do not exeavab; individual cradles but live 
free in certain tunnels. The branches may extend circumferentially 
with the growth rings or may radiate through the wood without 
reference to thesi'. I'his type of gallery is made by many Xyleborus 
and Aftliidudru.s. 

10. Compound Ambrosial Tunnels — In this tyix^ llu^ tunnols 
branch afbn* (‘iib'iinf? Ih(‘ wood usually following the rinj^s of growth, 
and the larvae' const luct ])ock(‘ts or cradles above' and below the) egg 

tunnels in which the'y live and feed 
upon the ainbrosinl fungus. The 
work of Plvrocjjrlony TrypodcndroHy 
and (in(tthi)trlchuti is characteristic of 
tins typ(‘. 

In some (^nsc's all the species of 
a g(‘nus may ('xc vat(‘ the same type 
of galhay, but fr('(iu('ntly this is not 
th(‘ c.‘is(^, and llu^ g(‘nus may be 
I re])r('S('nt(‘d by s('V('ral types of work. 

Th(i mating hnlnls of ‘^'UK' species 
are r(‘V(‘a,led liy ilu^ typ(^ ol galk'iy; 
for th(' monogamous specie's the egg 
tuniK'I is usually a single mine, while 
among th(^ polygamous sp('ci('s there 
is ofti'ii a ('('Utral nuptial chanib(;r 
from which radiate' seve'nil egg tunne'ls. Cave tunnels may be 
made by eitln'r monogainic or pe)lygamic spe*eae‘S. 



2.S. tunnels nf ainbrosin. 

lK*(*(le, Ptcrocf/rlo/i sculc/l(ir<: Lee., in 
live oak, Q. a{jn‘ folia. AlatuL jo 
natural size. 


CHARACTER OF THE HOST PLANTS 

Most of the me'inbers of this family are' ve'iy eliscriminating in 
their se'le'ctiein of a heist. Usually the me'ndu'rs of a gf'inis arc' confine'd 
te) i)lants e)r tre'e'S e)f cle)se‘ ])hyle>g('ne‘tic relationship. In ge'neral, 
those spe'cie's whie*h tittae*k conilerems tre'e'S are' lu've'r founel in hard- 
wooel, anel vice' vensa. Ce'itain ge'iiera confine' the'ir weirk to the pine; 
edhe'rs to firs, sprue*e's, or cyi)n*s.s-like tre'c'S. Se)m(' spe'cii's are limited 
te) only e)!ie^ s])e'(*ie's e)f tre'e, while othe'rs nniy attae'k any available 
speeie'S of se've'ral gene'ra. The' latte'r are tbunel more eomnionly 
among the? ambre)sia-fe'e'eling be'ctlc'S which live; on the; fungi rather 
than upe)n the woe)el itself. 

Not e)nly are llu'y i)iirticular as to the specie's of host, but there is 
usually a certain part of the' tree* — cone, twig, limb, trunk, bark, or 
woe>d, — whie'h they favor fe)r attack. In many case's the thickness 
of the bark may be a eleedding factor. They are alse) very particular 
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as to the physiological condition of the host. Certain species seem 
to prefer only fresh, living cambium; others are attract('d by dying 
bark; whihi still others attack only dead bark or wood. Moisture, 
too, is a determining factor for c(^rtain species, and an exc(iss or 
deficiency of moisture in the host will render it unsuitable for attack. 

Many sp(‘(aes of bark beetles nttacjk and kill perfectly healthy 
trees or parts of trees, l)ut the majority brec'd in dying and recently 
d(^ad tnn^s or in slash, fallen timber, slumps, and tre(\s weakened by 
fire, lightning, snows, wind, and other causevs. Speck's of primary 
(^conomi(^ importance an^ those wlik'h kill living timber or seriously 
injure the wood; while the others cause little or no economic loss 
or may even be a benefit by attacking and killing th(^ lower branch(\s 
of coniferous tree's, helping to hasten tlu' natural pruning process and 
thus producing lumber freer from knots or, through their work on 
slash, hasU'uing its decay and its n'turn to th(‘ soil. Sometimes, 
howc'vta*, the species of minor im])ortanc(^ may, iindc'r c('rtain condi- 
tions, cause sc'iious damage to living timber. 

The tree, or that part of it attae^ked by the ’beetles, is killed by the 
galleri(*s of eather the adults or the larvae^ traversing the cambium and 
cutting off the flow of sap. In this work tlu'y are .accompanied by 
various yc'asts and fungi, whi(*h caus(' fernuMilation of the sap and 
bluing of the wood and ])roba.bly s('rve to liastc'U tlu' tree\s (h^ath. 
The sp(*cies, wlii(‘h arc' suc(*(‘ssful in attacking and ovcac'oming living 
timber, must attack in large' numb<*rs, ns ollic'rwisc' a vigorous tree 
will overcome thc^ insc'cts with its sap flow. 

DISTRIBUTION 

The superfamily Scolytoidc'a is represcntc'd in every region of 
tlu' world wIk'ic' woody plants grow. The* family Platypodidae has a 
widc^ range' through the* tro])ics, siibtropie*s, and tc'inperate n'gions. 
In the family S(a)lytidae', the* subfamily Scolyt-inae is found throughout 
the Palae'arctic and Ne'ai*ctic rc'gions, with thej largest number of 
specie's running threuigh the subtropic'al and tropical re'gions of Central 
and South Ame'ricji; the subfamily Hyh'sininae is widely distributed 
throughout the re'gions of trc'e* growth; the* subfamily Micracinae is 
prol)ably most abundant in Austral North Am('rie*a and in the sub- 
tropics; and the subfamily Tpinae is primarily distributed through 
the Holarctic region, wlic're^ the'y an^ associate'd with conilerous trees. 

CLASSIFICATION 

Members of tiie superfaniily Scolytoidc'a are distinguished from 
other w('('vils of thei Rhyncho])hora and all othea- beadles by having 
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the beak very short or ifidistinet, the submentum not strongly pro- 
due('(l behind, the antennae geniculate and clavate, the tarsi five 
seginent(Hl, the maxillary palpi rigid, and the tibiae usually serrate, 
"rhen^ have been many different groupings of th(i superfamily into 
families and subfamilies, but that most favored at present divides 
tluun into two families— PI atypodidae and Scolytidae. 

The family Platypodidae is distinguished by having the tarsi 
with segment 1 as long as the others united and is represented in 
America north of Mexico by only one genus of pinhole borers. 

Tlie family Scolytidae includes the majority of the bark and timber 
beetles. It is characterized by having the first segment of the tarsi 
much short(*r than the others united. The genera found in the 

United State's have been grouped in fenir subfamilie'S the Scedytinae, 

the' Hyle^sininae, the Micracinae, aiiel the Ipinae (Swaine, 1918). 

The^ subfamily Se;olytinae is charae*.terized by having the anterior 
tibiae proeluce'el into a elistinct process at tlie e»uter apical angle. It is 
re'pre^se'iiteel in the Unitenl State's by six genera of bark heretics, only 
one> e)f which, Scolytusj is e)f economic importance. 

The subfamily Hylesininae is characterized by having thei anterior 
tibae not stre)ngly pre)eluce'd at the outer apical angle, the heiad visible 
fre)m above, and the ])ronotum rarely more strenigly roughemed in 
front. The^ gre)up comprise's about twemty genera in America north 
of Me^xico including the ge'iiiis Dvndroctonus containing some of the 
me)st destructive spe'cies of forest tren^-killing be'e'tles; the genera 
Phloeosinusj P sc udohylc sinus, Hylurgo'ps, II y tastes, and Leperisinus; 
as well as many other genera of beetles of less (rconoinic importance. 

The subfamily Muu’acinae is characterized by having the outer 
antc'rior tibiae entire' or nearly so, with the sides subparallel, with the 
distal (‘ 11(1 s(piar(*ly to obliquely truncate on the out(*r half and armed 
with from two to fiv(^ submarginal U'eth, and the inner distal angle 
])r()l()ng(Hl to form a mode'rately strong terminal mucro. The group 
is r('pr('S('nt('d in the United State's by the ge'iius Micracis and five 
other ge'iiera of small bark- and we)od-boring bee*tles, mostly found in 
the southern states. Since they work for the most part in dead or 
dying wood the'y cannot be considered of great economic importance. 

The subfamily Ijiinae is characterized by having the anterior 
tibiae widened distally and serrate on the outer margin, the antennal 
funicle with from one to five segmeuits, the head subglobe)sc and 
re'tracted into the pronotum so as not to be visible from above, and 
the pronotum very asperate or roughened anteriorly on the disk. 
This is the largest group of scolytids in the United States and is 
represented by thirty-three genera and more than 250 species, some 
of which are primary enemies of forest and shade tn^es. 
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From the standpoint of the forester the scolytid bark beetles can 
best be grouped according to the manner in which they work upon 
the trees. Thus thcjre are throe main subdivisions, the bark booth's, 
which work under the bark of the main trunk or larger limbs; the 
twig and cone beetles, which work under the bark or in the pith of 
the smaller limbs and twigs; and the ambrosia or timber beetles, which 
penetrate deeply into the wood. In the following discussion the 
genera of scolytids are arranged according to these main subdivisions 
and under each in the order of importance but the species in eav'h 
genus are not so arranged. 

THE BARK BEETLES 

By far the largest group of scolytids come within the group niferreo 
to as bark beetles, which, as the name implies, excavate their galleric's 
in the inner bark surfaces of the cambium region. Here the parent 
adults deposit their eggs, and the larvae upon hatching work out into 
the bark, feeding upon the succulent tissues until they are full grown. 
The wood is not entered, except superficially, and the work tcmds to 
loosen the bark from the sapwood. 

Practically all are tree pests, but the majority are s(‘(H)!idary in 
their attack, and relatively few are primary trec^ killers. 

Bark Beetles Attacking Coniferous Trees 

The genus Dendroctonus is by far the most destructive genus of 
bark beetles attacking the coniferous forest trees in North America, 
where it is representc'd by twenty-four of the twenty-five known 
species. The enormous amount of damage done l)y the sp(u*,i('s of 
the genus in the United States is hardly to be overestimated but 
probably averages 20 million dollars each year. 

The adults are stout, cylindrical, dark reddish-brown to bla(;k 
bark beetles varying from 2.2 to 9.5 mm. in length. The eggs are 
white, shining, and slightly oblong. The larvae are white or yellowish- 
white, stout and cylindrical, legless, and somewhat wrinkled and 
curved. The pupae have the form and size of the adult but are white 
with the legs and wing pads folded under th() body, exiiosing tlu^ 
abdominal segments. All species of the genus will breed in living 
and dying bark of stumps or logs and in dying and weakened trees. 
Many attack and kill living trees. Some species prefer weak, dead, 
or dying hosts and are usually secondary bark beetles; while others 
apparently prefer normal, healthy trees. The evidence of attack 
consists of pitch tubes with reddish boring dust on the trunk or loose 
dust in the crevices of the bark, fading of the foliage, and egg tunnels 
between bark and wood. 
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In general, tli(' broods hibermilc in or beneath the bark in the 
stages of eggs, larvae, young or old adults. As soon as the sap starts 

in the spring, activity l)egins. The old 
adults start new galleries or extend the 
old ones. The young adults mature and 
l(';u’e the trees. The young larvai^ continue 
th(‘ir mines, finish their growth, and 
pupates while the old larvae j)upate at once. 
New tre(\s are attacke'd during the spring, 
summer, and fall, and tlu' life-history cycle 
is r(‘i)eated. Most of the spi'cies have one 
gemcration ])er ye'ar, some e)n(‘ and a partial 
s(‘cond, while ot Ikt sp(‘cies in monvsouthern 
latitudes have* fre)ni two to five generations 
a ye‘a.r. 

'^rhe hosts attae^ke d are cenifine'd to 
pine‘s, sprue*e‘s, larch, and PHvudotHuga; 
the genus is elistribute'd ove-r America 
north e)f C.hiat(‘mala, and one spe'e'ms is 
ibund in northern t]ure)pe. 

The*y are preyeel upon by several siKH*ie\s of hyme'ne)pteM’exis para- 
sites, but the*s(‘ elo not ap])(*ar te) be' se) important in controlling the 
be'ctles as various pivdators ])e‘le)nging to the' himilie'S (le'rielae* anel 
Ostemiielae. Tlu'se' at time's appe'ar te) be' vt'ry 
effective in he)leling the^ bark be'cth'S under 
control. 

The' methoels of artificial e*e)ntrol are* de‘alt 
with in the' e*ha])te‘r on control. 

The western pine beetle, Drndrorlonus 
hrvvicomis Le'e^., is one* e)r the* me)st ele'struclivc' 
specie's e)f the* ge'nus. The value of tiinbe*r 
killed by it in California alone* ame)iints to a 
million elollars annually (lve*e'n, 1928). 

The aehilts are elark brown to black, 
from 3 te) 5 mm. in le'iigth. The larvae* are* 
similar te) other scolytiel larvae and arei 
founel in the outer ce)rky bark e)f elying 
tre'e's, wlu're* the*y pupate anel change* te) 
aelults, e*ae*h adult le'aving the tre'e thre)ugh 
Fre)m one te) three ge'iierations are i)re)ehice'el a 
latitude anel altituele'. The species is very easily recognizeid by its 
work, whie*h consists of winding, crisscrossing egg galleries between 
bark anel wood, with veuy little of the larval mines showing on the 
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inner surfaces of the bark. Tt eoinmonly attacks ponderosa and Coidtor 
pine and in ran' instaiuu's attacks lodgepole and ])ossihly sugar pine. 
The speck's is distrii)uted through tli(i range of its host tree's in 



Fig. 26. — Pondorosa liino attacked l)y western i>ine beetle, Drudroclonus hrtvicomis 
Lee. A small sciuare of paper has been pinned at t*uch j)oint where a pair of beetles 
entered the outer bark of the tree. {U.S, JJriif, Afjr. Bur. Entomol. I'lanlQuar. Photo 
by M illet .) 

California northward to Britisli Cohiinbia and eastward as far as 
Montana. 

The southwestern pine beetle, JJcndroclonus harheri Hopk., is the 
southwestern phast' of D. hiuvlcomifi. It is found attacking IHnus 
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ponderosa and sometimes P. edulis in the southern Rocky Mountain 
region but is usually a secondary enemy, only rarely becoming aggres- 
sive like its relative farther west. The work and life history are 
similar to those of D. brevzcomis. 

The roundheaded pine beetle, D. convexifrons Hopk., 4 to 6 mm. 
long, very dark shiny brown to black, occurs in the same region as 
th(^ last and very often in company with it, working only in ponderosa 
pine. The egg galleries are mostly vertical, long, and from slightly 
to markedly sinuous and sometimes brarujhed. The larval galleries 
are usually in the cambium, and pupation may take place eithc^r 
(‘xi)osed in the inner bark or in the outc^r corky bark. The species is 
usually secondary and relatively unimportant. 

The southern pine beetle, D, frontalis Zimm., is a small species 
2.2 to 4 mm. in length, which in work and habits greatly n'sembk'S 
tin* w(‘st(‘rn j)ine beetle. It is a very aggn'ssive species in the South- 
east, from New Jersey and Pennsylvania south to Florida and west 
to T(\xas and Oklahoma, where it attacks the various species of 
soutluTii pines. I^]pidemics occur at intervals, with their accompany- 
ing heavy loss of old and second-growth trees; then the beetles disap- 
]K*ar for an int(*rval of years, and it is difficult to find a single specimen. 
Th(u-(‘ ar(^ from thnn^ to five generations per year, so that the sp(u4(‘s 
is capabl(‘ of more destruction in a given time than is almost any 
oth(‘r of our bark beetles. This species rarely breeds in slash or 
down timber. Drought is extremely favorable to tln'in, sinc(j it cuts 
down th(^ vitality of the host. On the other hajid, heavy rainfall 
rf'stores tree vigor and tends to eliminate outbreaks. 

The Arizona pine beetle, 1). arizonicus Hopk., is a somewhat 
elongat(‘ dark-brown to black beetle 4 to 5 mm. in length, which attacks 
th(* Arizona i)ine and the ponderosa pine in the Southwest. Its work 
and habits are similar to those of the southwestern pine beetle. 

The Colorado pine beetle, D, approximatus Dietz, is from 4 to 
7.4 mm. in length, dark brown, and elongate; excavates irnigular 
slightly winding longitudinal and sometimes transverse galleries 
between bark and wood of dying, felled, or occasionally healthy tn^^s. 
The work is characterized by the absence of exposed larval mines 
on the inner surface of the bark. There is only one generation 
annually. It breeds in Pinxis scopulorunij P. arizoaica, and P, leio- 
phylla from central Colorado and southern Utah south into New 
Mexi(H) and Arizona but is not an aggressive^ species. 

The mountain pine beetle, D. monticolae Hopk. — The adult is a 
stout black cylindrical bark beetle 3.7 to 6.4 mm. in length, having the 
head broad without frontal groove and the prothorax slightly nar- 
rowed toward the head. The beetles excavate very long, nearly 
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straight to slightly winding egg 
bark and engraven both bark and 



galleries through the inner living 
wood. The eggs arc placed singly 
ill cells which arc more or less 
group('d on alternate sides of the 
egg gallcny. The larval mines are 
f xposc^d in the inner bark, and 
the pupal C(dls are usually exposed 
wluMi tlie bark is removed. Emi^r- 
gemee of ov(‘r-winter(Ml larvae 
occurs in late June and July, 
and there is usually one and a 
partial second generation caich year. 
This si)eci(‘s is tremendously 
destructive to lodgejiole j)ine, sugar 
pine, poiiderosa pine, white-bark 



Fici. 27. Fig. 28. 

Fig. 27. — Work of inoiintaiii pine lieetlo, Dcmlroctonus monlicnlac Hopk., in the sap- 
wood of :i small ponderosa pine. {Bhoto by Keen.) 

Fi(j. 2S. Sugar pine to])-killed by the mountain pine beetle, Dendrociotius moniicolae 
Jlopk., ill Yoseinite National Park. The attai^ks in sugar pines usually start near tho 
top and work downward until they reach the base. Two years arc often rcijuired to 
coiiiplctcly kill the tree. (f/.N. Dept. Agr. Bur. Entomol. Plant Quar. Photo by Miller,) 


pine and western white pine and has also been recorded from foxtail 
pine and Engelmanii spruce. In various places in the West it 
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has wiped out thousands of acn's of lodgopole stands. It is distrii)- 
utcai through the liigli mountains of (’alifornia, nortliward to British 
{^olumhia, and eastward to Montana and Wyoming. 

The Black Hills beetle, I). pomhromf Hopk., ri'places D. monticolae 
in tlie southern Hoeky Mountains. Periodically it becomes (‘iiidemie 
and sweejis through the Hoeky Mountain jiondcu'osa stands, Killing 
as miieh as tit) per cent ovc'r large' arc'as. It also .attacks lodgc'poh- 
])ine, limber jiine, iiinon jane, Me-xiean white pine, and hlngelmann 



L’*.). Work of Ji-lfrvy pint* boftlo, Dnulntclonus jrjfnui lloiiK., in iiiiirr bark of 
poiidt'rosa pino. 

s])nic(‘ and is disiriliulod from ^'onlli Dakota, soulli llirouj^h tho 
l{o(*ki(\s into N('W Mi'xico and Arizona. 

The Jeffrey pine beetle, I>>. j<:li'rc!ji llopk., is him k, 6 to 8 mm. long, 
and attacks healthy, injnnal, or wiaikiMH^l J(‘ffr(\y ])ino ilirough tho 
rang(‘ of this host tnm in California.. Its work and si'asonal history 
arc very similar to those of tho mountain |)ino beetle. At times it is 
quite (lest met i VO. 

The Douglas fir beetle, D. pacmlolsugdc Tlopk. — Tlu^ adults are 
r(?ddish to blaekish-brown bark b(‘(‘th‘s \ to 7 inm. in length and 



THE BEETLES 


SI 


covcrnd with long hairs. The work consists of vertical, ustially 
straight or only slightly sinuous egg galleries, varying in length from 
6 to 30 in., the majority b(‘ing 12 to 14 in. long and from ] i to almost 
% in. broad, with the eggs deposit'd in massc's of from ten to thirty- 
two in grooves at alternate intervals along the sides. The larval 
mines run at mor(^ or less of a right angle from th(i egg gallery but 
diverge and (expand as the larvae^ grow, so that the completed work 
is fan-shaped. Th(\s(‘ larval jnines an^ often tortuous and may cross 
and recross one anotlu'r. The engraving is mostly in the bark but 
may scon' the wood, and the pupal cells may be exposed in the inner 
bark or conec'aled in it, depending upon the thickness of the bark. 
There is one and a partial second gem'ration each year. This spe(‘i(\s 
prefers felled, injured, or weakened Douglas fir but will also attack 
western larch and big-cone spruce. It is widely distributed through 
th(i forests of the western states and Canada but causes the greatest 
damage on the drit'r site's of the interior. In the moist coast forc'sts 
of <^he Douglas-fir n'gion this beiitle is only occasionally a seiious tree 
killer. 

The eastern larch beetle, />. simplex TiCc., is a closely rolate'd 
species which attacks logs, stumps, and felled and weake'iied trees of 
Larix laricina in tlu^ Northeast and Lake states Init is usually not a 
serious jx'st. 

The Engelmann spruce beetle, D, engehnanni LTopk. -1'h(‘ 
adults are n'ddish-brown to black bark bt'cth's, 5 to 7 mm. in length, 
the body sparsely clotlu'd with long hairs. They excavates a short, 
nearly straight longitudinal egg gallery in th(^ iiim'r bark, slightly 
scoring the wood. The gallery is excavated jnuch widc'r than th(‘ 
beetle and is packed with boring dust, through whicdi i\m adults 
keep open a passageway. Kggs an' laid side by sidfi in ('longat(‘ 
cavities alternating from side to sid(' of the egg galh'ry. The larva(‘ 
at first bore out en masses transversely from the (*gg galh'ry but later 
make separate* mines. The pui)al cells are usually constructed in 
the inner bark so as to be ex|>osed when the bark is n'lnoved but may 
be made more dee'ply in the imu'r bark and (piite^ conce'ahid. Attacks 
are made during June and July, and there is one completes generation 
annually with considerable overlapping of broods. This spe^cies has 
caused widespread destruction of mature Engelnianu spruc(i through 
the Rocky Mountain rc'gion from Mexico to Canada and westward 
into Oregon. 

The eastern spruce beetle, D, piceaperda Hopk., is similar in 
appearance and habits. It has caused an enormous loss of mature 
spruce timber in the northeastern portion of the United States, the 
Lake States, and east(*rn Canada. 
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The Alaska spruce beetle, D. borealis Hopk., is another similar 
species which attacks white and Eng('lmann spruce in Alaska and 
northw(!stern Canada. 

The Sitka spruce beetle, D. 6l>esus (Mann.), attatiks Sitka spruce 
in British Coiunil)ia, Washington, and Orc'gon but is not always 
particularly destructive. It has habits similar to those of tla; others 
of this group. 



The lodgepole pine beetle, I). inurraymnw Hopk., is a stout (iyliu- 
drical bark l)eetle 5.4 to 6.5 nun. in length, with dark-brown or black 
prothora.x and reddish elytra. Tin; egg gallery is like that of the 
Engehnanu spruce lieetle, but the larvae fecal out en masse instead of 
making sej)arate mines. It attacks lodgepole ])ine in the northesrn 
Kocky Mountain rc'gion but is not an aggressive cncimy, usually 
attacking old or weeakened trees at the base. 

The Arctic spruce beetle, D. johanseni Sw., is closely related to 
the above. It has boon found working at the base of white spruce 
trees in the Northwest Territory of Canada and in Alaska. 
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D. rufipennis (Kirby) and D. pmictalus Lee. are other eastern 
species of this group. The former working in fallen white pine, 
jack pine, and red pine in northern Ontario rcqiiinis two years for its 
life cycle (Watson, 1931). 

The red turpentine beetle, D. valens Lee., is the largest species of 
this genus, measuring 5.7 to 9.5 mm. in length, has a more reddish 
color than any of the other species, a stout body, and broad head 
without frontal groove. The adults attack the base of living healthy, 
dying, injured, or felhxl trees and stumps, where they excavate an 



Fig. 31. — Larvae and pupae of red turpentine beetle, Dendroctonus valens Lec\, in inner 
bark of Monterey pine. About natural size. 

irregular longitudinal egg gallery. The gallery may be only a few 
inches in length or several feet. Patterson reports finding one gallery 
extending underground following a root for 15 ft. from thti point of 
entrance. The gallery is more or less packed with frass, and the 
eggs are laid in masses along tlu' sides. The larvae feed out through 
the inner bark in mass formation, causing a cavity between bark and 
wood. Pupation occurs at the end of the larval excavations in a 
cell in the boring dust, and the adults emerge through the bark. This 
species is distributed throughout the forested regions of North America, 
where it atta(^ks all species of pines and occasionally spruce and 
larch. Ordinarily it is not considered an aggnissive pine killer, 
although it may do considerable damage to trees and weaken them 
so that they are more susceptible to other bark beetle attack. In 
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the case of Monterey pine in California, however, it is an aggressive 
and primary tree destroyer. There are from one to two or more 
g(Mierations annually, depending upon the locality, with a great deal 
of overlapping of broods. Tn the more southern range all stages of 
the beetl(‘S may b(i found at nearly any season of th(^ year. 

The black turpentine beetle, Ih Urchrans (Oliv.), has similar habits 
and do(rs similar work in th(‘ Southeast and Atlantic states, where it 
attacks most speci(‘S of i)in(‘S. 

The Pine Engraver Beetles. — ^The bark beetles of the genus Ips 
DeGeer (Tottiirus Latr.) rank next to Dcndroctonufi in point of destruc- 
tiveiK'SS to forc'st trees, particularly the pines find spruces. Occa- 
sionally th(‘y attack the firs. They are primarily enenii(*s of young 
tr(‘(^s and the tops of okha' oik^s, while J)c7idroctonus is mon^ d(\stnictiv(' 
to matun^ (hm's. With the removal of the virgin forests it is quite 
lik(‘ly that this grains will rank first in order of destructiveiK'ss to the 
s( '( •( ) ? 1 d-g r o w t h s t a n (Is . 

'riK'ir normal habit is to f(‘(‘d on tlu^ cambium of reccaitly felled 
coniferous tna'S, a,nd th(‘y breed vaay naidily and in large numbers in 
su(4i mat(aial as windfalls, snowbrr'ak, logging, and road slash. Aftca* 
incr(*asing (h(‘ir numbers in such material they firqueidly emerge 
in larger numlxa-s and kill adjacent groups of young pin(\s and the 
tops of oUha* tr(‘(‘s. Usually, howenaa*, such sporadic killings of 
living tr('('S are of short duration, and aft(a’ one season the beeth's, 
miK^h nahua'd in numbers, are for(;ed to iTturn to tluar diet of freshly 
tellcxl logs. 

The adults are nK'dium-sizcHl naldish -brown to black shiny cylin- 
drical bark berdh's which are (aisily recogniztal ('ven by the layman on 
accHHint of having a V(ay pronounc(Hl concavity on th(^ })osterior end, 
margimal with from three to six pairs of stout spiiu's. 

Lik(^ most liark b(*(*tles, the adults bore between the bark and wood 
and (amstruct (*gg galhaies along which th(^ eggs an^ laid. Tlu* 
male Ixadh^ starts the attack and on naichiiig the cambium (ainstnuds 
an (Mitrama^ or nuptial chamber. Sevau’al femal(\s then join in the 
work, and (aich constructs an ('gg galh^ry, free from packed boring dust, 
radiating from the nuptial chamber, cutting through the inner bark, 
and slightly scoring the sai)wood. h^ggs are laid in niches along the 
side's of the ('gg galk'ries, and the larva(i upon hatching mine outward 
from it at more or k'ss right angh'S and in i\ie inner bark. Typicail 
galleries of most specks have from two to five egg galleries branching 
longitudinally from the central nuptial chamber like tines of a fork 
or Y-shaped. 

The external evidence of their work is characterized by boring 
dust in crevic('S of the bark which is usually dry and free from pitch 
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and the absence of any conspicuous pitch tubes at the entrance to 
their burrows, except in cases where very vigorous trees arc' attac^kc'd. 

The beetles usually spend the winter in tlic^ adult stage under the 
bark of standing trees killed the previous year or drop to thc^ ground 
and hibernate und(‘r bark scabs at the basc^ of the tree. Some' spc'cic's 
(H)ngr(‘gate in large groups and fc'cvl to a limitc'd c'xteiit on the dry dead 
inner bark bc'fore emerging. With the comiiig of warm wc'ather 
in the spring thc'y emerge and attack fallen trc'C'S and thc^ limbs and 
tops of green tree's, lay eggs, and quickly hatch anothc'r brood. From 
one to five generations develop during the summer, de]>(‘nding upon 
the altitude, latitude, and sjx'cies, with two generations most common. 
Ordinarily from the time of an attac'k until the first of the iic'w brood 
emergf's rc'quirc'S from 42 to 08 days. There is considerables ovc'r- 
lai)ping of the* various genc'rations. The methods of e*ontrol are the 
same* as for the we'ste'rn i)ine* be*e*tle. Although })e*e*ling the* bark will 
kill the* immature* stage's, the*res are usually so many adults unde*r 
the bark and in the limbs that burning is by far the eiuickc'st, che*ap(*st, 
and most e'ffic*ie*nt mc'thoel of de*stroying the* broods. 

The Sitka spruce engraver, /. concinnus (Maien.), bre*e'ds in 
Sitka spruce*, Picea sitchensis, along the coast of Ore'gon and north to 
Alaska, attac'king the* ])artly living bark of injure*d, dying, and fe*lle*d 
tre*(*s. The* adults are* about 4 mm. in length, with one* ve*ry ])re)minerd 
and two smalle*r te*c'th on (*ae*h side* of the margin of the* de'clivity. 
Thesy e*xcavate* an irre'gular ce'iitral nuptial chaml)e*r with thre*e or four 
short, curved gaJle*ri(*s issuing from it. Thre'e* or four e*ggs are* laid in 
e*ach c'gg nie*he*. 1. chamhvrUni Svv. is a similar spe*e*ie*s found in 
Douglas fir in Ore*gon. 

The Monterey pine engraver, /. rndialar Hopk., is anothe'r similar 
specie's whie*h attacks living injure'd, dying, and re*eently fe*lle*d Mon- 
terey pine*, Bisho]j, knobcone*, lodge'pole*, .Ie*ffre*y, and white*-bark ihne 
from ce*ntral California north to British Columbia and (*ast to Idaho 
and Wyoming. The ])rimary tunnc'ls are* e*urve‘d or S-shape*d, with 
thre*e or four larval mine's issuing from eaich c'gg pocke*(, sine*e four 
e^ggs are usually laid in e'ae*h niche. 

The coarse writing engraver, /. ailUgraphus (Germ.), light reddish 
brown to black, from 4 to 6 mm. in le*ngth, is re*adily recognize'd by 
having six pairs of te*eth on the* margin of the e*lytral declivity. It is 
a very common specie's, distribute*d throughout the eastc'rn United 
States and Canada, whe're it bre*('ds under the* thick bark of the trunk 
of various species of ])ines. It prc'lers to bre*ed in the* trunks of frc'shly 
felled trees and logs but will also attack living tre'cs, in whveih case 
prominent pitch tube's form. The typical excavations have from 
thre^e to five egg gallerie's issuing longitudinally fre)m a centra! e*ntrance 
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rbamber and an; a foot or more in combined length. The larvai 
mines are usually from 2^ 2 t'> 3 in. long, rath(‘r broad, and more or 
less tortuous. 



Fkj. \V2 . — The Monterey pine eiiKniver, J ps rcuHaltu llopk. left, female, right. 

X 0. {Trimhlc.) 

The western six-spined engraver, /. pondcromc Svv., closf'ly 
r(‘Uit(Hl to tlu‘ al)ov(‘, is a r(Hldisli-l)ro\\Ti to black bark bct'ilc in tho 
adult stage, from 6.5 to 7 inin. in length, and with six paiiS of spines 
on th(‘ margin of tlie (*lytral declivity. It is usually a secondary 



Fio. Work of I pa radUilae Tlopk. in bark of Monpjn'y pine. 

(»nemy of ponderosa i)ine in Arizona, California, and Montana, 
attacking for the most ]iart tr(*es that hav(^ b(‘en felled or those dying 
from attacks of more primary sp(‘ci<‘s of bark beethvs or from other 
causes. Tlie work is vtuy similar to that of its easttaii relative, with 
usually four egg galleries issuing from a central nuptial chamber. 

The southern pine engraver, /. grandicollis (Kich.) (7. cacographus 
(Lee.)), is a very common species found bre('ding in the inner bark of 
the trunk or limbs of various pines in the southeastcTii and eastern 
portion of the country. This species seems to prefer the trunks of 
saplings and the tops of larger trees and is commonly found breeding 
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in felled or broken material. The work consists of from three to 
five egg galleries radiating in a longitudinal direction from a central 
nuptial chamber, similar to that of many of this group. In combina- 
tion with other bark beetles they are soon abl(^ to kill w('ak(‘ned trees. 

I. chagnoni Sw. is very closcdy r(‘lat(Hl to grandicollis but is larger, 
4 to 4.8 mm. long, stouter, and moie coarsely sculptured. It attacks 
white spriKu^ and red and white pine in eastern Canada and southward 
into N(^w York. 

The California five-spined engraver, /. ronfimis (Lee.), is a very 
destructive species to tops of matur(‘ trees, small i)oles, and reproduc- 
tion of various pines. The adults are reddish-brown to ])iceous 
black, 4 to 4.5 mm. in length, with five pairs of spiiu's on the margin 
of the elytral declivity. It commonly attacks 
ponderosa pine and sugar pine but probably also 
attacks all the i)ines within its range, which extends 
from southern California north to On^gon west of 
th(^ Cascade and Sierra ranges. Tht' egg galhu'ic's 
radiate from the c(‘utral nu|)tial chamber in a lon- 
gitudinal direction, with from one to five from (\‘ich 
chamber. The typical gallery has thr(‘e branclu s 
in the form of an inv(‘rt('d Y. The.S(‘ gallm‘i(‘s are 
mostly in the inner bark but also slightly scores th(‘ 
sapwood; twenty-five to fifty eggs are laid in each 
gallery. The larvae^ mine directly away from th(i 
main galleries, scoring the bark and heaving 
tlui mines bcdiind them filled with frass and (^xen*- 
imait. Th(^y pupate at the ends of th(‘S(‘ niiiH'S 
in a cell formed in the inner bark. TIku’c an* from tlinv* to five* g(*n(‘ra- 
tions a year, d(*pending upon the locality and s(‘a-son, with considc'rabh* 
overlapping of the various generations. The winter g(‘n('ration almost 
invariably attacks standing tr(‘es, possibly to avoid (*xc(\ss moistuni 
in down logs. The otlu'r generations may all b(^ in f(*ll(*d mat(*rial 
or tlu^ tops of trees attached by Dendroctonus, 

The Arizona five-spined engraver, 1. lecontci Sw., is a western 
form related to /. confusns. It attacks Pimi.s ponderosa and probably 
other pines in Arizona. It often br(‘c‘ds up to grc'at numb(‘rs in road 
slash, etc., and then attacks and kills second-growth ponderosa pine 
but cannot maintain its numbers in them. 

The Vancouver five-spined engraver, /. vancouveri Sw., is also 
allied to /. confusus but is slightly larger, being 5.5 mm. in length. 
It attacks Pinus monticola, P. lamhertianay P. contortay P, halfourianay 
and Picea sitchensis in the mountains of California and north to the 
coast region of British Ck)lumbia. 



F I (} . :}4. T h o 
( /iilifornia fivo-spiiied 
//« con- 

fusiis X S. 
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The cloudcroft five-spined engraver, I. cloudcrofti Sw., is a smaller 
and more slender species 3.2 mm. in length which is related to I. 
confmus and is found in tin; high mountains of New Mexico, probably 
attacking the pines. 



Fill. 35. Top killing of ponrlerosa pine by the California fivc-spined engraver, Ivs 
cunfusus (bee.). 3’hese beetles fretiuently kill only the upper crown of the tree. The 
lower part may survive unless attacked by Dindroctonus beetles. (The red foliage 
shows as white in the plrotograph). {U.S. Dept. Agr. linr. Enlomol. Plant Quar. 
Photo by Salman.) 


The large western pine engraver, 1 . cmargimitus (Lee.), is a 
primary tive-killing speeies, quite capable of killing trees on its own 
account, but is more frequently associated with the mountain pine 
beeth' in its attack upon ponderosa pine, lodgt'pohi pine, and sugar 
pine and with the Jeffrey pine beetles when attacking Jeffrey 
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pine. The adults are the largest of our western species of Ips 
and are from 6 to 7 mm. in length, with three prominent spines 
and a fourth nearly obsolete si)ine on each side of the ('lytral 
declivity. Their work is charact(irized by the long, straight, 
nearly parallel galleries, 2 to 4 ft. in kaigth, which run up 
and down the tree and connect at diffenait ]:)oints. Records from 
northern California iiidic^ate that this species has two generations a 



Fkj. 3(). Work of the hir^ie wostorn i)inc engraver, I]>s tmarginalnii (lioc.), in inner 
bark of ponderosa pine. (U.S. Dept. Ayr. Bur. Entomol. Plant Qunr. Photo by 
Keen.) 

year, one that develops during the summer and anotht'i* that carries 
the beetles through the winter. During the summ(*r it r(‘(iuires 
70 days for the beetles to attack a tret*, raise a brood, and emerge 
as new adults. In th(^ southern part of its ranges there are probably a 
number of summer generations with considerable overlapping of 
broods. It is found throughout the ponderosa-pine bedt of California, 
Oregon, Washington, Idaho, and southern British ('olumbia. 

I. knaiisi Sw. replaces emarginatus in the southern Rocky Moun- 
tains and is found throughout the ponderosa-pine Ix^lt of Arizona, 
New Mexi(;o, and Colorado, where, besides ponderosa, it attacks 
lodgepole pine. 
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The smaller western pine engraver, I. latidens (Lpc.), from 2.7 
to 3.5 mm. in length, is one of the .smiille.st of the engraver beetle-s oum 
in the western states. It has three pairs of teeth on the margin of the 

nearly perpendieular e 1 y t r a i 
deelivity, of which the third is the 
longest and most prominent. It 
confines its attack for the most 
part to dead or dying limbs of 
pine, seldom causing any primary 
injury, but occasionally it has 
demonstrated its ability to kill 
trees, particularly thos(‘, weakc'iu'd 
by mistletoe or drought. Ihe 
tyi)ical work consists of a central 
nuptial chae.iber with from two to 
five sliort, slightly curved, radi- 
ating gall(‘ries and larval mines 
issuing singly from ('ach egg nich(*. 
It attacks Pinm 'pondcrosa^ P. 
lambvrliam, P. jrffreyi, P. 
contorlny P. sahmiana, and P. 
(Photo hy tnonticold through tlu^ pine belt of 



Fi(}. 37 - - Work of Tjfs Intidcns (Lee.), in 
inner bark of Monterey pine. 

Ij. Davis.) 


iind westcM’ii British (Jolumhia. 

/. guildi Bl. is a closc'ly related lloeky Mrnml.ain form which attaciks 
lodgepolc^ pine in Colorado, Utah, Idaho, and Montana and probably 
other iiines in that region. 

I. Ungidens Sw. is an eastern species (dosely related to latidens 
(Lee.). It is found from Nova Scotia to New York State attacking 
white piiK'. 

The California pine engraver, I. plastographm (Lee.), in the adult 
stage is a reddish-brown to black, cylindrical engraver b(‘etle, from 
4.3 to 5 mm. in length, with four pairs of spines on the posterior margin 
of the wing covers. The w'ork is similar to that of /. confustiSy the 
typical form having three egg galleries from 5 to 15 in. in length 
issuing from each entrance chamber. This speei(>s prefers to attack 
the trunks and branches of felled Monterey, Bishop, and lodgepole pim^ 
but at tiiiK's also attacks weakened or dying standing trt'es. It is not 
often primary in its attacks but usually assists tlu^ Monterey pirn; 
engraver and the r(>d turijcntim? beetle in killing living trees or trees 
injured by fire or other causes. It requires from six to eight weeks 
during the summer for broods to develop from eggs to nc'w adults, 
emerge, and attack other trees. There may be from three to five 
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summer generations and on<! winter gc^iu^ration, depending upon the 
locality and the season. The winter is usually passed in the stage of 



Fid. .‘iS. -Tho Calif<irnia pine eiigrav'or, //>« plastographus (Lee.). Male, leff, feniale» 
riKlit. X 5. {TnmbJv.) 

yo\:iig adults under th(‘ bark of tre(\s kilh'd the i)re(‘(*ding fail. It is 
found through the range of its liost tree's in the coastal ri'gioii of middle 
C\‘ilifornia and in the Sierras. 



Fiq. .39.— Work of the California pine engraver, Ipa plaslographus (Lee.), in inner bark 

of Monterey pine. 

I. integer (h]ich.) is a slightly larger, doubtfully distinct species, 
from 4.5 to 6 mm. in length, which attaciks ponderosa pine, western 
white pine, and lodgcspole pine from British Columbia south to Cali- 
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fornia and Arizona and east through the Rocky Moiintaui region. 

/. perturhatus (Eich.), from 4 to 5.5 mm. long, is an impor ant 
scTondary enemy of white spruce in northern Canada and Alaska and 
may at times become primary in its attacks. 

L avulsHs (Eich.) breeds in the small branches of rc(;ently felled 
l)ines and is a secondary enemy of dying pint's in the southeastern 
states from Mississippi and Florida north to Pennsylvania. From 



5 


Fig. 40. -Postorior doclivitios of six siiccios of J ps .shovvinK nuiiihor and arraiiKcmeiit 
of spiiK's. 1, Ips pondcromc S\v.; 2, I. Ivconti Sw.; .3, I. plant ographus (Lee*.); 4, I. 
knauni Sw.; 5, I. (marginal an (Le**.); 0 , T. radiatac (Hopk.). X 13. {U.S. Dept. Agr. 

liur. hJntamol. Plant Quar. Edmonnlon.) 

two to five long and tortuous longitudinal (‘gg galleries to each nuptial 
chambt'r are constructi'd in the inner bark, slightly scoring t\m 
sapwood. 

The eastern pine engraver, /. pmi (Say), 3.5 to 4.2 mm. long with 
four pairs of teeth on the margin of each elytral declivity, is the common 
species found in pines and spruce in the eastt'rn United States and 
Canada. The egg galleries usually numlx'r from three to six to each 
nuptial chamber and are constructed in the inner bark, deeply scoring 
the sapwood. h^ggs are pla(H'd singly in the niches, and the larvae 
feed out for a short distances in the inner bark, finally forming an 
enlarged pupal cell which scores the wood. After the new adults have 
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formed they remain under the bark for some time, cutting irregular 
meandering food tunnels which deeply engrave the sapwood. It is 
everywhere abundant in slashings and at times very injurious to living 
trees. 

The Oregon pine engraver, /. oregoni (Eicli.), while usually breeding 
in slash and felled trees, is at times an important primary enemy of 



Fig. 41.- -Work of the Oregon pine engraver, Ips oregoni (Eich.), in the sapwood of 
lodgepole pine. (JJ.S. Dept. Agr. Bur. Kutomol. Plant Quar. Photo by Keen.) 

young pines and the tops of older trees. The adult beeth^s are about 
4.5 mm. in length, with four pairs of spines on the posterior margin 
of the wing covers. The species is very closely related to I. pint (Say). 
The type of gallery, number of genuuations, and habits are all very 
similar to those of I. confusus, with which it is frwiuently associated in 
its attack upon ponderosa-pine slash. It is very common and widely 
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distributcfl through the pine ]>elts of the Western states and Canada, 
where it attacks ponderosa pine, lodgepole pine, sugar pine, and 
digger pine. /. prrroti 8w. is a rare species wliich infests red pine in 
Quebec. I. borealis Sw., 3.25 to 4 nim., is a secondary enemy of various 
spruces in Canada and has been reported by Hopping as bre('ding in 
Abies lasiocarpa in British Columbia. /. mterpimctiis (]^]i(4i.), closely 
related to I, oreqoni (JmcIi.) is a more northcTii form which attacks 
Kngelmann spru(*(' and white spruce in Alaska, Yukon, and British 
Columlna. /. interraplus (Mann.), 4 to 5 mm. long, commonly 
attacks Sitka and whit(^ spruce in the Pacific. Coast n'gion from 
Oregon to Alaska. It is also reportc'd from western white pine. 
7. dubius Sw. bn^als in 10ng(‘lmann spruce in British Columbia and the 
C'anadiaii Rocki('s. 7. pilifrons Sw., d(‘scribe(l from Colorado, has 
been found by Rust attacking Kngcdmann spruce in Idaho. 7. irideiis 
(Mann.), 3.8 to 4.8 mm., attacks Kngelmaim, Sitka, and probably 
white spruce in the Canadian Kockies and British Columbia. 7. 
engelmannl Sw. is found in ICngc'lrnann and white* spruce* in the* same 
re*gion. 7. yohoensis Sw. attaerks Picea. engelmanni and ])re)bably 
P. glauen in the* Ye)ho Valle*y e)f British Ce)lunil)ia. 

The Cypress Bark Beetles. — The me*mbe*rs of the* genus Phloeosinus 
(Miap. are* small ste)ut l)ark l)e*e*tle*s fre)m 2 to 4 mm. in h'ngth, whiedi 
are* partieadarly de'strue*ti\'e* te) varienjs e*ypr(‘ss anel ce*elarlike tre'e's 
be*le)nging te) the* familie*s Taxoeliaceae and Cupre‘ssace‘ae‘. With the 
singles e‘xceptie)n of 7^ pini Sw., which attacks jack ])ine‘ in Canaela, all 
sp('cie*s in the* genus ce)nfine* tlie^ir we)rk te) the*se* two fannlie*s of conifer- 
e)us tre*e*s anel are* te) ])e^ fe)unel working uneie*r the* bark of truid<, tops, 
anel limbs e)f he'althy, weakene*d, dying, e)r fe*lle*d tre*e*s. 

Hopping’s cedar twig beetle, Phloeosinus hopping I Sw., is a ve*ry 
small (2 mm. in k’ligth) dull-brown to black s])ecie*s. It makes a short 
le)ngitnelinal transverse* wineling e)r branched e*gg tunne*! from j'2 

hi le*ngth in the* ])rane*he*s anel twigs le*ss than I in. in eliame*te*r 
of ine*e‘nse* e*(‘e]ar anel has also l)ee*n ree*orde*el by Hopiiing as attacking 
J uni penis seopuJonun limbs in British Ce)lumbia. It is distribute*d 
through the me)untains of ('alife)rnia, ()re'ge)ii, and ne)rth to British 
Columbia. 

P, antennatus Sw. is another similar specievs with antennae and 
caudal half of the elytra reddish browji. It also bieeels in the limbs 
of incense cedar in the middle Sierras of Calife)rnia. 

The minute cypress bark beetle, P, sivainei Bruck, is another very 
small specie*s which attacks the limbs of Sargent cypress in central 
California. 

The western cedar bark beetle, P. punctatus T.ec. — This is a small 
dark-red to black species 2.2 to 3 mm. in length, with very coarse 
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strial punctures and with the second interspace on the declivity 
narrower than the first or third, the latter heavily armed. It is a 
common and at times quite injurious bark beetle attacking western 
red cedar, incense cedar, Alaska cedar, and Port Orford cedar in the 
mountains of the Pacific Coast states from British Columbia south to 
central California. Felled or weakened trees are the preferred hosts, 
but at times the beetles appear to kill trees showing no particular 
injury or weakness. The trunk and larger limbs are selected ^or 
attack. The beetles bore beneath the bark in pairs and constru'.jt a 
small nuptial chambcir from which one or two short galleries are 
extended. These may be simple and longitudinal, transverse oblique, 
or div(Tgent at nearly right angles with one branch shorter than the 
other. I'jggs are dcqjosited in niches along the sides of the galh^ries, 
and the grubs upon hatching work out from the egg gallery and 
diverges so as not to cross one another’s channels. Trees arc attacked 
in April, May, and June. 

Van Dyke’s cedar twig beetle, P. vandykei Sw., is a brightly 
polished very small (2 mm.) reddish-brown species which is found 
attacking the twigs of incense cedar in the Sierras of California. It 
mrtkes a short longitudinal egg tunnel from to 1 }^ in. in length 
with from five to twenty-four diverging larval mines. These start 
transv(irsely but turn paralkJ to the (‘gg tuninJ before pupation, which 
occurs under the bark parallel to the egg tunnel. It attacks limbs 
from 1 to 3 in. in diameter and, according to Hopping (1922), is 
capable of killing trees. 

P. canadensis Sw. l)r(*eds in Thuja occidentalis in eastern Canada. 

P, scopuloi'um Sw. is a small black species 2.8 mm. long, which 
infests the trunks of felled or weakened Juniperus scopulorum in 
British Columbia. 

P. dentatus (Say) is the most common species found from Texas 
to Massachusetts attacking th(' hmI c(*dar, Janiperus virginiamij and 
white cedar. Thuja occ i dot tali s. 

In Mississippi P. cnixus BI. attacks hmI c(‘dar, J. virginiana. 

P. utahensis Sw. is about 3.5 mm. in length and attacks J. mono- 
sperma in Colorado and Utah. 

The cypress bark beetle, P. cupressi Hopk. — This small bark 
beetle, together with its near relative P. cristatus, is very destructive 
to various species of cypress in California. Besides killing many 
trees outright, they have the habit of mining the twigs of ornamentals, 
causing the death of many twigs and rendering the tree very unsightl 3 ^ 

The adult is a small, cylindrical, stout, dark-brown beetle about 
3 mm. in length. The eggs are whitish opaque, nearly transparent, 
very thin-skinned and delicate, oblong oval with no sculpturing, and 
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measure 0.775 by 0.6 mm. The larvae are cylindrical, curved, 
wrinkl(‘d, and white. The pupae are similar to other scolytid j)upae. 

Tre(^s are attacked by numbers of tliese beetle's, which borc^ through 
th(^ bark and excavates longitudinal galleries (vvitli the grain) betweeui 
bark and wood, (^graving botli. ii^ggs arc placed in niches along the 
side's e)f the gallery anel are' packed in with pite*hy frass. The' larvae 
upon hatching work e)ut anel away from the egg galle'iy so as te) girdle 
the' trunk anel kill the Ire'c. At the end e)f the larval mine an enlarge'd 
cliamber is fornu'el in the' bark, where the larva pupate's and changes 



l 0 (j. 42. VV^ork of the cyprosH hark hcolle, Phlocoainufi rM/>rr.s,si ITopk., in sapwood (left) 
and inner hark (risht) of Mont<‘rey ey[)resH. 

to the* adult form. \Vh(*n fully lorme'ei, the' aelult e'ats its way directly 
tlire)ugh the' bark, le'aving a small cireailar hole as e'videne*e of its forme^r 
pre'se'uce*. A e*e'rtain pre)portie)n of the e'lne'rging brooel dig food 
galle'rie's in the' small twigs. 'Flu'y e'liter the twig anel he)lle)w it out, 
le'aving e)nly a thin shell fen* sui)port. Many e.)f the' twigs break e)f tlu'ir 
e)wn weight, anel othe'rs fall with the first winel. Me)st of the twig 
mining is elone' in the spring and fall, althemgh se)me work is apt to 
be found thre)ughout the year. 

The be'etles ox'erwinter in all stages except pupae in trees attacked 
the prenie)us fall. In the^ spring some of the overwintered adults 
e'me'rgc' anel attack other tre'e's, while othe'rs attack and mine the 
twigs. k:ggs laid any time from Mar. 1 to Aug. 1 will elevelop to 
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the adult form before winter, and many of the earlier adults will 
emerge and attack other trends. Rggs laid in the fall will carry over 
the winter in the larval stage and emerge the following spring. Thus 
there is considerable overlapping of brood, but on the average 
geiKirations will be completed during a year. 




Fkj. 43. — Posterior doolivities of Phlocosiniis cristatus (Lee.) (ii})Ove) arul P. cui>rf‘8Si 
Hopk. (below) showing;; the iiumt)er uiul iirraimerneiits of tlie .spines on (he fenmle.s 
(left) and the iimles (right). X 25. (f/,X. Dr///. Af/r. Pur. KuU/mol. Plant Quar. 

Edmuns/vn.) 

Practically all species of native and introduct^d cypn^ss and related 
genera are subject to attack, including (7(yprc,s*.st/.s, Chmnaecy parts y 
Cryptoineriaj Thujaj LihocedniSy and Rctinospora. 

The range of this species is more or l(\ss limitt'd to central California. 
It is particularly destructive in the San Francisco Bay region. 

The big -tree bark beetle, I\ rubica ndulus Sw., is 3 mm. in length 
with the elytra red-brown or shiny bla(*k. It is (;los('ly allied to P. 
cupressi and makes a short (2-in.) longitudinal egg tunnel in felled 
and dying big trees {Sequoia giganiea) in their natives groves in the 
Sierras. 
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The Monterey cypress bark beetle, P. cristatus Lee., is a dark- 
brown to black species, 3 to 3.8 inin. in length, which is often associated 
with P. cupressi in its attack upon various cypress trees. Its habits 
and work are in most ways very similar to those of the former species. 
However, it usually forms its pupal cells slightly in the sapwood 
instead of in the bark, and its distribution covers a somewhat wider 
range, being found in Arizona and southern California as well as 
in the north-central region. It has been recorded from three species 



Fid. 44. Work of tho rodwooil hark Phloeosirws scquoiac Hopk. on inner bark 

of redwood. 

of (cypress, C. inner oear pa ^ C. snrgentil, and C. arizoniai. It is often 
d(\stru(dive to plant(‘d ryprc'ss, particularly in Arizona. 

The redwood bark beetle, P. scqnome Hoi)k., 4 mm. in length, 
is the largest specie's in th(^ genus. It makes a short, straight, longi- 
tudinal egg tunnel with diverging larval mines, similar to that of 
P. cristatus. It is not a particularly destriudive species, since it 
confines its attacks to W('akened, felled, or fire-scorched redwood and 
western red (^edar. It is distributed from British Columbia south to 
central California. 

The juniper bark beetle, P. juniperi Sw., is dark brown and from 
3 to 3.8 mm. in length. It attacks the trunks of western juniper, 
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Junipcrus occideMtaliSy in the Sierra region of California and north 
into Oregon, often killing the trees. The egg galleries are short, 
straight, and longitudinal, with diverging larval mines, making a very 
pleasing pattern. 

P. rugosus Sw. is an allied species somewhat smaller (3 mm.) which 
is found breeding in the limbs of juniper in the same localities. 

P. fulgens Sw. is 2.6 mm. long and breeds in the tops of small 
incense cedars on the west slope of the Sierras in California. Its 
egg galleries are from 1}2 length, straight and parallel to 

the grain. The larval mines are 1^2 3 in. long and turn parallel 

to the grain } ^ in. from egg tunnel. The larvae entc^r the wood 
to pupate, and the pupal cells are parallel to the surfac(i and grain 
of the wood. 

In th(^ Southeast, P. taxodii Bl. attacks southern cypress, 
Taxodi am distichunL 

The Fir Engraver Beetles. — The genus Scolytus Geoff. (Eccopto- 
gaster Herbst) includes small, shiny, dark-brown or nearly black bark 
b(*etles which are easily r(MK)gnized by the concave appearance of th(^ 
post(^rior veiitral surface of th<j abdoimui. The adults attack in pairs 
and construct short, straight or forked tunnels from a central nuptial 
chamber, from which the larvae mine at right angles through the 
cambium and phloem, usually deejdy scoring the sapwood and forming 
a very symmetrical pattern. Certain members of the genus are very 
destructive to various species of^fir, while others attack other species 
of conhers as well as hardwood, fruit, and orchard trees. There are 
twenty-two species at present recognized in the Unitc'd States. 

The hickory bark beetle, Scolytm quadrispinofnis Say. — This 
bark bet^tle is one of the most destructive enemies of hardwoods to be 
found in the United States. The loss to owners, manufactun^rs, and 
consumers of hardwood timber in the states of the Mississippi lliver 
Valley is estimated at about $15,000,000 per year. Inuring ree^ent 
years a large percentage of the hickory of these states has beHUi killed. 
The adult beetles, 4 to 5 mm. in length, have the habit of feeding on the 
twigs and stems of h^i ves and buds during July and August, causing 
premature dying of some or all of the tree^s foliage. They then gather 
on the trunk and larger limbs, bore through to the cambium, and start 
a gallery along which eggs are deposited. This main gallery runs up 
and down the stem and may be from 2 to 4 in. long. Th(j larvae make 
side galleries and pupate in the outer portion of the inner bark. In 
the northern states, winter is passed as larvae in the bark of trees 
kilh^d th(i preceding fall. The larvae (iomplete their development 
during March and April, and the new adults emerge in May, thus 
completing one gcaieration each year. In the South there is more 



100 


FOREST INSECTS 


than one gcmeration a year, and the larvae of the scicond generation 
hibernate. This species is widely distributed from Quebec to Georgia 
and west to Indiana, Missouri, and Utah, attacking all species of 
hickory, Hicoruif including the pecan. 

S. rnuticAiH Say, 2.5 to 4.7 mm. in hmgth, works in a manner similar 
to the above, making a short longitudinal gallery under the bark of 
hacklxirry, CcUia; but sinc(^ it pivfers dead, dying, or f('ll(xl trees or 
broken, dying, or (h'ad branches on living tro(‘S, its work is of little 
importan(M\ Pui)ati()n may occur an inch or more' in the wood. It is 
generally distributed through the East and South and west to 
Kansas. 

IS. faqi Walsh, length usually over 5 mm., is a species v(‘ry closely 
r(*lat('d to th(‘ hickory bark beetle and is r(‘portc‘d as attacking 
hackberry aiid beech in Illinois and l^^xas. 

The European elm bark beetle, S. mulllstnahis (Marsh), is another 
pest introduct'd from kkirope into New England, when^ it is a serious 
eiKuny of W(‘ak and sickly elms. The egg gall(‘ri(‘S an^ longitudinal, 
and pui)ation occurs in the outer bark. There are two gjuierations a 
year. ''Phis s])eci(‘s has rc'cently assumed add(‘d iini)oitanc(‘ owing to 
the fact that it is one of the principal carriers of the Dutch elm dis(‘ase. 
*S. ,sulc(ttny L(*c., a native* specie's, may ])re)ve te) be* another fa(*te)r 
in spre'aeling this dise*ase, as elm s(‘('ms to be its fave)rite‘ he)st. 

S. pivrac 8w. is femnd in dying and dead limbs of re'd and white* 
spruce, balsam fir, and larch in the^ ne)rth(‘aste‘rn state's, eastern 
(-anada, and west te) Albe'rta and Indiana. The* tumie'ls are* length- 
wise' with the grain and usually have* twe) branclu's, one* above and 
one* be4()w the central nuptial chaml)e*r. 

The Douglas fir engraver, S. unifipinosm Lex*. {S. raliformrua Lee.), 
is comme)nly found atta.e*king weake'iu'd l)e)Uglns fir on the* Pacific 
(Wst, in the Rocky Me)untain state's, and in se)uthwe*stern Canada. 
Although it sonu'time'S kills small living tre'e's, it ])re‘fe‘rs to attack 
those that are injured, dying, or have be'e'ii re'ceaitly kille'd and on this 
ace*e)unt canne)t be considered a serie)us pe\st. 

The adults are* small, black, cylindrical shining beetle's from 2.3 
to 2.7 mm. in length, the males of which have a le)ng spine project- 
ing from the middle of the ne*arly perpe'ndicular face of the^ ventral 
concavity. 

The> egg galle'ries are of the forked type and are constructed 
longitudinally with the grain of the wood. Frequently only one fork 
is completed, and the otlu'i* is repn'sented by a short spur at about a 
45-deg. angle and from 2 to 3 mm. in length. At the junction of this 
and the main gallery is a circular opening larg(^ enough for the beetles 
to turn around in. 
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From 40 to 100 eggs are deposited in niches in the sides of the 
main gallery from 0.5 to 1 mm. apart. The larvae upon hatching 
work out at more or less of a right angle along the (leiitral portion 
of the gallery, while near the ends they work up or down so that the 
mines will not cross one another. The average length of the larval 
mines is 13'2 although occasion.^lly a mim^ will reach a huigth of 
3 in. They usually lie about two-thirds in the wood and one-third 
in the hark. 

In west('rii Oregon, eggs and young larvae are most commonly 
found in Febniary and March, and (‘mergence of this brood tak(‘s 
place in late April, May, June, and July. At 4,000 ft. (‘levation, (‘ggs 
and larvae have been found in late August, a fact that would indicates 
that there were two generations. 

S, tsugae (Sw.), 3.4 mm. in length, attacks mountain hcnnlock 
and Douglas fir from British CkJumbia and Alberta south to (.California. 

S. mo7iticolae (Sw.) is similar to the above, 2.8 mm. in length, and 
is recjorded by Swaine as attacking white pim^ and Douglas fir in 
British Columbia. It is also found in the northwestern states where 
it atta(J<s Pscudotsuga taxifolia, Abies grandis, and Abies s}). 

S, 'praece/ps Lee. is a small speck's, 2.5 to 3 mm. in kmgth, which 
makers two straight to slightly curved, transvc'rsc^ egg galk'ries from 
a central nuptial chamber in the branchc's and small tops of white and 
other firs in California, Ori'gon, Utah, Idaho, Texas, and New Mexico. 

The white fir engraver, S. ventralis Lee., is at times excec^dingly 
destructive to the white-fir forests of (Cxlifornia and C^n^gon and is 
also found in other species of fir (Abies) through this region and north 
into Washington, Idaho, and British (k)lumbia and south into Utah, 
Arizona, and New Mexico. Other recorded hosts arc Pseudolsuga 
iaxifolia, Picea engelmnnni, and Tsuga viertensiatm. The adults are 
slightly largcu* than S, vnispinosus, from 3 to 4 mm. in length, and 
lack the prominent spiiu' on the ventral concavity. JJie egg galleries 
are of the forked type but instead of being longitudinal are produced 
transversely from a small nuptial (.chamber for 2 or 3 in. in opposite 
directions. fOggs are jilaea'd singly in niches along the galleu’ies, and 
the larvae, upon hateJiing, borei parallel channels longituelinally up and 
down the trunk at right angle's to the primary e'gg tunnels. The\sc 
galleries deeply score the sapwood, anel the pattern thus impresse^d 
on the bark anel sapweiod is almost conclusive evidence of this speHues^ 
pre^sence. Pupation occurs in the inner bark at the end of the larval 
mine. Tren's are attacked during July, August, and September, 
and the eggs hatch and larvae develop before winter. The winter i s 
I)assed in the larval stage, and the new broods emerge the next year 
during the summer months. Thus there is only one annual generation. 
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S. subscaher Lee. was confused with S. ventralis until recently a 
species was found in California and Oregon which proved to be 
subscaher previously known only through the type. This recently 
rediscovered species is somewhat largc^r than S, ventralis and is from 
3 to 5 mm. in length. It attacks and kills limbs and occasionally 
small dwarfed trees of Abies magnijica and A, concolor. It constructs 
an egg gallery resembling a capital E about J 2 1^* 1^ width, marked 



Fkj. 45. — Work of the 
white fir engraver beetle, 
Scoitjtus ventralis Lee., on a 
section of white fir trunk. 
iU.S. Dept. A{jr. Bur. Entumol. 
Plant Qunr. Photo by Keen.) 




Fk;. Ifi. — I'’gg gallery, lar- 
val mines and exit hole of 
Scolytiis suhscuher Lee, in 
Abies mayniHea. [P.S. Dept. 
Ayr. Bur. Fnfoniol. Plant Qiiar. 
Photo by Miller.) 


dt'ep ill the sapwood. From twelve to thirty (*ggs are deposited in the 
cambium, and the larvae upon hatching work into the bark and do 
not score the sapwood until they are nearly full-grown. After pupa- 
tion each new adult leaves the bark by a separate exit hole. There 
is one generation a year. 

S, rugulosus Ratz. is the common shot-hole borer or fruit-tree bark 
beetle occurring in fruit trees and other deciduous trees from coast to 
coast. 

The following species occurring on conifers have rccimtly been 
described by Blackman (1934) : 
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On Pseudotsuga iaxifolia: S. reflexus BL, in Arizona; S. wickhamiBl.j 
in Colorado; S. sobrinus Bl., in Washington, Oregon, Wyoming; fiskei 
BL, in New Mexico, C'olorado; on P. iaxifolia and Abies concolor: S. 
oregoni Bl., in Oregon; on /L iaxifolia, A. concolor, and A. lasiocarpa, 
S. robusius BL, in Colorado, New Mexico, Arizona; on A. lasiocarpa: 
S, opacus BL, in Colorado and ULdi; on A. grandis: S. abieiis BL, in 
Idaho; on Larix occidenlalis: S. laricis BL, in Montana and Idaho. 

The genus Pseudohylesinus Sw. includes eight species of small 
suboval bark be(^tl(\s with densely scaly elytra, which bore under the 
bark of various firs, spruces, and pines in the western Xlnitc^d States 
and Canada. 

The Douglas fir hylesinus, Pseudohylesinus nchulosus (Lee.), 
is a small, grayish to yellowish-brown variegated specaes about 3 mm. 
in length, which attacks recently felled or injured Douglas fir. It 
seems to prefer tr(‘es in the sapling or pole stage or limbs of larger 
trees, thus showing a distaste for thick bark, and frequently kills 
trees of small diamet(^r. A short, longitudinal ('gg gallery is con- 
striKited in the cambium layer, often with two branches, one up and 
one down the trunk i)araliel with the grain of the wood and originating 
from a (jentral entrance hole. In this respect it diffei’S from all other 
species of the genus, which construct transverse^ egg galleries. Th(^ 
larval mine's diverge from thei e'gg gallery anel e'lid in pupal cells in 
the inner bark. At Ashlanel, Ore'., at an elevatie)n e)f 4,500 ft., there 
is one ce)mi)Dte generatie)n during the summer. Trees attacked early 
in May elevele)ped bre)e)els which emergeel eluring September and 
October. A se'ce)nd generatie)n passevs the winter within the host 
treses. The speu'ie's apparently re'stricts its attack to Demglas fir and 
is found through the^ range? of this treic from British Columbia se)uth 
te) e;entral Calife)rnia. 

The grand fir bark beetle, P. grandis Sw. — Since this species 
])re'fe'rs to attack weakened e)r dying trees e)f various age's anel the 
limbs e)f e)lel tre'os, the? damage deme by it is ne)t particularly serious. 
The adult beetles are rather stout, ele)ngate oval, de'iise'ly clothe'd with 
brown and gray scales which se)me'times form V-shaped markings 
eni the elytra, and are? from 2.8 to 3.8 mm. in length. Tlu'y work in 
pairs and bore beneath the bark of trunk or liml)S to construct their 
egg gallery. On reaching the cambium the parent adults construct 
a short transverse egg gallery for two or three inches, sometimes on 
only one side but more frequently on both sides of the entrance 
chamber. Eggs are placed in niches very close together, and the 
larvae on hatching burrow longitudinally above and below the egg 
gallery. The work is similar to that of Scolytus veniralis except that 
the egg gallery is narrower and not so uniformly straight. The 
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larval mines are for the most part in the inner bark and but slightly 
score the sapwood. Upon reaching full growth the larva constructs a 
pupal cell at the end of its mine which is wholly within the bark, 
and }i(u-e the transformation from larva to pupa and from pupa to 
adult tak(‘s phu^e. At tin? lower elevations and during the summer a 
brood can comj)l('te its (h'velopment from eggs to adult in about six 
w(^eks. The beetle's can thus complete one generation during the 
sumiiK'r, while the' s(‘(*()nd generation will overwinter in the adult stage. 
At the higher altitude's probably only one complete generatie)n devel- 
ops during a ye'ar. This speech's attacks Douglas fir, Psrudotsiiga 
taxifolia; granel fir, Ahtrs grandis; and white fir, Abies concolorj in 
the me)Uiitains of ( ■alifeirnia, Oregon, Washington, and British (Colum- 
bia and pe)ssibly extenels e'ast to Idaho anel (k)le>rado. 

The larger fir bark beetle, P. granuhdas (Lee.) is a large', very dark 
renlelish te) black sjiecies, measuring from 5 to 6.5 mm. in length, with 
very reiugh elytra and prominent striae. It is neit uncommonly 
feninel in the meamtains of British Columbia., Washington, Oregon, 
anel (California lireealing in the reiots of grand fir, white fir, and silver 
fir anel is also reported freim Douglas fir. 

The hemlock bark beetle, P. tsugac Sw., is aneither stout species of 
moele'rate' size and reddish-brown cole^r, sparsely clothed with short, 
steiut hairs and about 4.5 mm. in length. It breu'ds abundantly in 
fe'llenl and dying we'stern he'inloe'k Tsuga hclcrophgllaf anel is also 
known tei attack anel kill he'althy trends. It is found in British Ck)lum- 
liia anel we'ste'rn Washington and will probably be found throughout 
the' ranges of the Imst tre^e. 

The Sitka spruce bark beetle, P. sitchensis Sw., is a species close'ly 
allied te) P. grandis which is found attacking Sitka spruce in British 
(k)Iunil)ia,, Washingte)!!, and ()re*gon. 

The shore pine bark beetle, P. scrievus (Mann.), is a more slender 
spe'cie\s found under the dying bark of re'e'e'iitly telle'el le)elgepole pine, 
Pinas contorta, and possibly other conifers along the^ coast of Alaska 
and se)uth to CCilife)rnia. 

The noble fir bark beetle, P. nobilis Sw., is a spe'cies close'ly allied 
te) P. grandis, 3.9 mm. in lemgth, which is found bree'tling in the noble 
fir, Abies nobilis, in Oregon and Washington. 

The ge'nus Hylargops Lee. is closely relateel to Ilylastes Kr. but 
is distinguished by having the base's of the elytra usually rounde^l 
instead e)f nearly straight and the third tarsal segment much widened 
anel bilohed. The habits are somewhat different, in that some speeders 
live in e)ld, almost disintegrating logs and secern to be more social 
in habit, living in colonies. These may be hibernating. Others live 
under the bark at the base of the trunk of dying trees, the larvae 
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working very closely together in scarcely distinguishable mines. 
Since their work is confined to dead and dying trees they are of little 
or no economic importance. 

The sour-sap bark beetle, Hylurgops siihcostulatus Mann. — ^The 
adults are small, russ('t-brown, minutely scaly bark beetles from 3.4 to 
4.5 mm. in length which attack the basal portion of the trunk of 
recently killed pines, especially those with wet, fermenting sap. 
The parent adults (weavate a short, longitudinal, slightly irregular 
egg gallery in the inm^r bark, and the larvae upon hatching work out 
in all directions without making clearly differentiated mines. Pupa- 
tion occurs in the inner bark. Trees are attacked in early spring and 
summer, and lu^w broods emerge in the fall. A second g(meratioii then 
develoi)s which j)asses the winter under the Ijark of newly infested 
tn^es as larvae and new adults, completing, as a rule, two gcmeratioiis a 
y(^ar. While very common in ponderosa pine it is also found in sugar 
pine, Jeffrey pine, western white pine, lodgepole pine, and probably 
other pines within its range, which extends from British Columbia south 
through tlu^ w(‘stern United States into Arizona and New Mexico. 

//. rugipennis (Mann.) is a more elongate reddish speuaes from 
4 to 5 mni. in length which is widely distributed from Alaska, to (/^ali- 
fornia and is found breeding under the bark of injured, dying, and 
f(41(^d spruce, fir, Douglas fir, and pines. The adults excaivate a 
short, curved, longitudinal and subtransverse galkay from the entrance 
hole under dying bark, and the larvae honey(H)mb the iniu'r bark 
and cambium layers. Smamsive generations may breed in the same 
tr(^(^ Available n'cords indicate two gemmations a year. 

II, pinifex Fitch is similar to the above and works at the base 
of the trunk of pines, spruce, and eastern larch, often extending its 
tunnels below the surface of the ground. It is widely distributed in 
(^astern Canada and eastern United States. 

II. porosvs (L('(\) is found in western white pine and otluw pines 
in most of the westc'ni states and British (k)lumbia. 

II, Ircontci Sw. is found in ponderosa pine and prol)ably also in 
in lodgepole pine from British Columbia south to Colorado, Nevada^ 
and New Mexico. 

The genus Ilylastcs Erich. {Toniicus Latr.). — The members of this 
genus are medium-sized dull-brown to black beetles with the third 
segment of the tarsi emarginate, not dilated; the tibiae with very 
large teeth; the beak short and stout but better developed than in 
other Scolytidae; the antennal funicle seven-segmented; the club oval, 
not compressed, and distinctly anniilated; and with the bases of the 
elytra forming a straight line. They are for the most part typical 
root feeders, working under the bark of dying roots and in the basal 
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portion of the trunk of dying conifers, particularly the pines. They 
seem to prefer very moist bark, under which they construct a short, 
slightly curved or winding egg gallery. The larvae completely riddle 
the inner bark without making distinct mines. There are a large 
number of species, the biology of which is very little known. They 
are, however, purely of secondary importance. 

The Douglas fir root bark beetle, Hylastes nigrmus (Mann.), is a 
slender black species, 4 to 5 mm. in length, the larvae of which excavate 
long winding miiu’S in the bark of the roots of Douglas fir that is 
dying or has been recently killed. It is distributed from Alaska to 
(kilifornia and is also reported from the Rocky Mountain region. 
In addition to Douglas fir it less commonly attacks western white 
piiK^, w(‘st('rn hemlock, and probably other conifers. So far as is 
known, its attack is confined entirely to the roots and basal trunk of 
dying trees, so it is of little economic importance. The beetles 
commonly hibernate over winter in the rnoss on oak tre(\s in the 
Willamette Valley of Oregon. 

//. salehi'osus Kich., a large, stout species more than 4 mm. in 
IcMigth, bre(‘ds in piiK's in the eastern and southern Unit<‘d States. 

H, porculus Kr., another large specie's, as found in the' Ne'w lOngland 
states se)uth te) Maryland and west to Michigan and in eastern Canada, 
bren^ding unde'r the bark of pine roots. 

//. mneer Ix'c,. is an elongate black species 5 to 6 mm. in length, 
which is reporte'd from Kngelmann sprue*e and re'corded fre)m British 
Columbia to California and Nevada and eastwarel threnigh the^ Ro(;ky 
Me)untain re*gion. 

II. ruhvr Sw. is a rare red species 5 nun. in le'iigtli whie*h breeds 
in Douglas fir in southern British C/olumbia and soutli into Ore'gon. 

II. tenuis hfich. is a smaller specie's re*ported from Florida to 
Virginia and we*st to Texas, breeding in pines. 

The member’s of the genus Dryococtes Fich. are meHliuni-sized, 
ste)ut, eyiindrical bark beetles which attack various sjX'cii's of firs, 
sprue*e's, i)ines, and a few broadleaf tre'es. Most e)f tlie spe'e’ies are 
se'ce)ndary enemies, breeding under the bark of elying e)r dead trees 
e)r stumps. A few, however, are very destructive to healthy trees. 
They are mostly northern in their distril)ution. 

I), pseudotsugae Sw., 4 to 4.8 mm. in length, reddish brown, 
constriKds short and irregular galleries in the inner bark of wind- 
thrown and dying Douglas fir. The young adults gather in galk'ries 
in the outer or inner bark, not in the cambium, to pass the winter. 
Emergence occurs early in the spring. Trees attacked in the spring 
mature beetles by August. There is probably one and a partial 
second generation each year. The species can be considered as only a 
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secondary enemy of Douglas fir. It is very abundant through the 
range of its host tree in British Columbia, Washington, Oregon, and 
California. D, americanus Hopk. {autographus Ratz.) attackN the 
lower portion of the trunk of dead or dying trees or stumps of various 
spruces and some pines and larch throughout eastern North America 
and west to the Rocky Mountains. D, septenirionis (Mann.) attacks 
Engelmann, Sitka, and white spruce in Alaska, northern British 
Columbia, and eastward a(;ross Canada. D, betulae Hopk. attacks 
birch, be(H'h, and wild cherry throughout the northern United States 
and Canada. The burrows arc of the irregular radiate type with a 
variable number of egg galleries. It breeds in weakened and dying 
trees and in the stumps of recently felled trees and as a consequence 
is of little economic importance. D. Uquidamharis Hopk. is, according 
to Blackman, a synonym of D, betulae Hopk. It is found in nnl gum 
in the soutliern states. Z). confusus Sw. (abictis Hopk.), 3.4 to 4.2 mm. 
long, reddish brown, is at times a destructive species capable of attack- 
ing and killing healthy balsam firs. It constructs a central nuptial 
chamber with radiating egg galleries beneath the bark of Abies lasio- 
cMrpa, Picea cngebnmmiy and probably other spruces, firs, and pines 
in the Rocky Mountain rc'gion of Colorado, north into Canada, and 
west to British Columbia and south to Oregon. 7). affnber (Mann.), 
less than 3.2 mm. in length, attacks Sitka and Engelmann spruce from 
Alaska southward through British Columbia to Washington. 

D. piceac Hopk. is very closely allied to the above and is found 
breeding in spruce from North Carolina to Canaria and w(»stward to 
Michigan. D, caryi Hopk. was described from spruce in Maine. 

The Wood Engravers, — ^The genus Pityogenes Bedel includes 
cylindri(;al beetles from 2 to 3.5 mm. in length which resemble Pityoph- 
thorns except that the teeth of the elytral declivity are usually much 
larger, at least in the males. They are polygamous in habit and 
(excavate many galleries radiating from a ccaitral nuptial chamber 
between the bark and wood of small limbs and twigs of sr^edlings, 
young trees, and in the tops of old trees where the bark is thin. 

The ponderosa pine wood engraver, P. carinulatus (Lee.), reddish 
brown, 3 mm. in length, usually attacks the trunks, limbs, and twigs 
of injured, dying, or recently felled ponderosa pine, whitebark pine, 
Jeffrey i)ine, and lodgepole pine. It cannot be considered as a primary 
enemy. It is found from Alaska southward into California and 
Arizona and eastward to Colorado and South Dakota. 

The lodgepole pine wood engraver, P. knechteli Sw., is a stout 
species 2.8 mm. in length, commonly found under the thin bark of 
lodgepole pine associated with Ips in the western states and British 
Columbia. 
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P. fossifrons (Loc.) is found in Pmus monticola from British Colum- 
bia to (California. 

In the East Pityogencs hopkinsi Sw. is the most abundant bark 
beetle in the limbs of various eastern pines. It also occurs in whit(i 
spruce and is found throughout eastern Ciaiinda and the United States. 
P. plagiatus (L('(;.) occurs from Ontario to Virginia in southern yellow 
pine, red pine, and jack pine. 

P. 7ncridianm Bl. brc'eds in the dead and dying lower branches of 
loblolly and shortl(‘af ])ine which have been weakciu'd by shading or 
ground fires in Mississippi. 

The gcMiiis Carphohorus JOich. includes twelve species of small 
S(‘condary bark bec^tU's found occasionally breeding in (he dying bark of 
(H)iiif(‘r()ns tr(‘es. They usually work in or at the base of bram^hes, 
on tr(‘es kilh'd from other causes. TIk^ egg galleries are usually of 
th(' radiate' type with from three to eight branches to each nuptial 
chanilx'r, indicating that the species are ai:cidedl.v polygamous. They 
are of little (‘conomic importance. 

SjM'cies so far described include: 

C. ,simpl(\r L(‘c., 2.2 mm. long, found in (California and Oregon 
l)reeding in the* dying bark of branches and small toi)s ot pond(‘rosa 
piiK' and sugar |)ine. 

(7. vandykei Bruck, a closedy relat(*d species which breeds in Douglas 
fir in (Cilifornia and Oregon. 

C. radiatne Sw., black with dark-reddish elytra. It is found in 
California breeding in the branches of Montc'n'y piiu', ])onderosa, and 
lodg(‘pol(^ pine. 

C. earn' 8w., breeding in white spruce from the (‘astern slopes of 
th(‘ liockies stiaight across nortlnn-n Alberta and Sa,skatch(*wan into 
Manitoba. 

C. blaisdrlli Sw., biwding in pines in Ckilifornia. 

C. nrainei Bruck, l)iT(Mliug und(*r the bark of small (l(*a(l branches 
of digg('r ])iiie and Jeffrey pine in California. 

C. aansoni Sw., found attacking white spruce in Allx'rta. 

C. andensom Sw., breeding in Picea canadensis in tlu* Northwest 
Territori('s. 

C. dtnini Sw., re(;orded from red spriujc in the ]Kovince of New 
Brunswick. 

C. ponderosac Sw., breeding in pondorosa pine in British Columbia 
and Utah. 

C. hicristatus Chap., breeding in weakened, dying, or cut branches 
of pine in the Southeastern states. 

C. bifurcus Eich., (dosely related to hicristatus. It occurs under 
the bark of branches of various pinc's in the Gulf and Atlantic states. 
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The genus Cryphalus Erich, is represented in the United States 
by eleven species of very small, stout bark beetles. The egg galleries 
usually consist of an enlarged chamber beneath the bark of the base 
of twigs, in which the eggs are loosely deposited and cov^ered with 
frass. The larvae work out for a short distain^e in all directions, finally 
pupating in the inner bark. The genus is more nortluu’n in its dis- 
tribution, and the various species confine their attacks to firs, spruces, 
and related trees. 8ince dying, wealaaied, or dead trees are usually 
s(‘lect(Hl for attack, th(\s(i beetles rarely do much damages and henc(i 
are of little economic importance. C. puhcscena Hopk., 1.0 mm. long, 
brown with darker i)ronotum and head, brf*eds in Abies grandis in 
Washington. C. suhconceiitralis TIopk., 1.85 mm. long, reddish brown, 
is found in Douglas fir and grand fir in British (^.olumbia and south to 
Oregon. C. ruhentis Hopk. brec^ds in Picca ruhens in West Virginia. 
C. fraseri Hopk. breeds in A.frasei'i in North Carolina. C, canadensis 
Chanib., 1.8 mm., brownish black with reddish pronotum, attacks A. 
lasiocarpa in British Columlna. C. grandis Chamb., a small black 
species 1.8 mm. long, attacks A. grandis in Or(‘gon. C. amahilis 
Chamb., 1.2 to 1.6 mm, long, dark brown to black, attacks sc^odlings 
and small saplings of silver fir, A. amahilis^ and Douglas fir. Pseudo- 
tsuga taxifolia, in Oregon. 

C, approxiniatus Hopk., 1.73 mm., dark brown with lighter pro- 
notum, attacks A. grandis in Idaho. 

C. halsameus Hopk., 1.9 mm. long, reddish brown fo black, attacks 
A, halsamea in Main(\ 

C. rnamensis Bl., 1.63 inm. long, attacks hmI and white spruce in 
Maine and New York. 

The species of the genus Crypturgus Erich, are among the smallest 
of the Scolytidae, from 1 to 1.5 mm. in length. They confine their 
work almost entirely to the inner bark of coniferous trees, making 
short, winding mines which start from the tunnels of other bark 
beetl(\s, such as Dendroctonus, Jps, Polygraphus, and Dryocoetes, 
They are often found in great numbers but are of little or no economic 
importance. 

Crypturgus atomus Lee., 1 mm. in length, slender, dark brown to 
black, is a very widely distributed species found in Europe, .\sia, 
Japaii, and northeastern North Americra as far south as West Virginia 
and west to Ohio. Packard records it as in white pine, in balsam 
fir, and in hemlock; while Hopkins adds other species of pines, 
black spruce, and Norway spruce. It prefers to attack moist, 
dead bark of trees killed by other scolytids, where it makes relatively 
short (from 3-^ to 2‘^i in.), sinuous egg galleries, often radiating from 
the nuptial chamber of other scolytids. The larval mines are entirely 
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within the inner bark. There appears to be only one annual genera- 
tion, with the winter pass(jd in the adult stage. It is decidedly of 
secondary importance. 

C. aliitaceus Sz. is found from New Jersey to Florida in the dead 
bark of black and Norway spruce. 

C. borealis Sw. is 1.2 mm. in length and is found breeding in larch, 
white and Sitka spruce, and alpine firs through Manitoba, Alberta, 
and south through the Rocky Mountains and in the Pacific Coast 
states. 

The genus Dolurgus Eich. is represented in the United States 
by oiK^ spcH'ies, Dolurgus pmnilus (Mann.), from 1.6 to 2 mm 
in length, commonly found constructing galleries which start from 
those of species of Ips and Dendroctonus in the bark of pines and 
spruces. It is distributed through the Pacific Coast rc'gion from 
British ('olumbia south to central California ai^d has been found in 
th(^ dying bark of Sitka spruce, Engelmann spruc(', Douglas fir, 
w(*st(^rn white pine, and Bishop pine. There appt'ars to be only one 
generation a yc^ar. Because of its habits it is of decidcnliy secondary 
importance. 

Members of the genus Orthotomicus Ferr. are small bark beetles 
from 2 to 3.4 mm. in length which work under tlu^ tliick bark of the 
trunk of coniferous trees, sometimes intermingling their mines with 
those of Dendroctonus beetles. They form a central nuptial (Juiniber 
with short radiating egg galleries, similar in appearance to those of 
Pityogenes. From one to six eggs are laid in large nielu'S or po(;kets 
along th(^ galleries. So far as is known they are usually S('condary 
enemies. 

Orthotomicus caclatus (Eich.) (Tomicus) in the adult stage are 
nnldish-brown to black bark l)eetles 2.3 to 3.3 mm. in hmgth. Th(‘y 
br(HKl under the thick bark of pines, sjnuces, and larch, often com- 
pl(‘ting the destruction of W(»akened tr(*(‘s, and in company with other 
bark beetles assist in killing ai)parently healthy trees. They arc 
usually not considered an important enemy. The egg galleries are 
of the radiate type, similar to those of IpSj since the species is polyga- 
mous, (Except that the galleries arc shorter and from two to six eggs 
are laid in each ('gg po(rket. 0. vicinus (Lee.) is th(i western repns 
sentative of the above and doubtfully distinct. It infests the bark 
of lodgepole pine, Engelmann spruce, and w^estern larch in western 
Canada, northwx'stern United States, and south to Colorado. O. 
punctipennis (Lee.) is a similar though rare eastern form. 0. ornatus 
Sw. is a small species 2.3 mm. in length wLich infests the thick bark 
at the base of Pinus ponderosa, P, jeffreyi, and P, contorta and is 
distributed from Arizona north through California and Oregon to 
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British Columbia. 0. lasiocarpi Sw., 2 mm. in length, infests th(' 
thick bark of dying Abies lasiocarpa in British Columbia. 

Genus Pityokteines Fuchs. These are small bark beetles from 1.7 
to 2.5 mm. in length which work beneath the bark of the trunk and 
branches of various balsam firs and spruces. They are usually 
secondary enemies, attacking dying or felled trees, but occasionally 
have been noted atta(!king standing small trees in crowded stands. 
They make a (;entral nuptial chamber with from five to eight radiating 
egg galleries. 

Pityokteines sparsus (Lee.) (halsamensljee.) {TomicMs)y 2 to 3 mm. 
long, is frecpiently a destructive enemy of eastern balsam, killing large 
groups of trees. The beetles also attack eastern pines, spruce, and 
larc.h. They may attack seemingly perfectly h('althy trees but also 
work in weakened trees and in limbs and tops. They are polygamous 
in habit and construct a c(uitral nuptial chamber with several trans- 
V(u-se braiK^hes. Fggs are placed in larger niches, and the larvae 
make their tunnels longitudinally, following tlie grain. P. elegans Sw., 
2.5 mm. in length, the female with long hairs on the front, is a common 
small secondary bark beetle attacking balsam firs, Abies concolor and 
A, rnagnificuj and is fn^quently found working with Pseudohylesinus. 
It is distributed through the high mountains of California and north 
into British Columbia. P. minutas (Sw.) is a widely distributed small 
and inconspicuous bark beetle attacking th(^ dying bark of Abies 
lasiocarpa and Pseudotsuga taxifolia in California, Oregon, and 
Wyoming. P. jasperi Sw. is doubtfully distinct from the last and is 
found atta(^king the same host trees from Oregon northward to Canada 
and ('astward to Alberta. 

Th(' g(*nus Polygraphus lOrich. is re[)resent(*d on this contim^nt 
l)y one widely distributed speci(*s and anoth(u* of mort‘ local 
distribution. 

The four-eyed spruce bark beetle, Polygraphus rufipennis Kirby, 
is a stout, black, cylindrical bark beetle 2 to 3 mm. in length. It is 
found abundantly throughout the spruce fonjsts of Alaska, Canada, 
and tlui northern United States, from the Pacific; Coast to Newfound- 
land and south to Georgia and Louisiana. It is usually found breeding 
in the dc^ad and dying bark of black and white spruce and of larch 
and in logs, stumps, tops, and dying branch(;s. At the base of the 
entrance tunnel a central nuptial chamber is cut out, from which 
radiate three to five irregular short egg galleries, which engrave the 
bark without scoring the wood. Adults appear in the spring with 
the opening of balsam buds and are to be found flying and attack- 
ing spruce trees until late in October. There is only one annual 
generation. 
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P. hoppingi Sw. is a closely related species which breeds in Picea 
engclmanni in Arizona. 

I'ln^ genus Scicrus Lee. is represented by two spe^eies ol small, 
r(‘ddish-brown bark beetl(\s which breed under the ))ark of dying 
spruce through th(^ forests of the iiortlnTii part of the e(jiitin(‘nt and 
at th(‘ higluu- (‘levations. 

SrirruH annrrlcns Lee., 3.6 mm. long, breeds und(‘r the bark of 
whiter s])ruee in Qu(‘b('(! and Kngelmaim spruce, in British Columbia, 
Utah, Arizona, and California. 

S. pnhc.sccns Sw., 4.3 mm. long, is found in spruce in Alberta. 

Th(^ genus X ylvrhinua Chap, is repr(‘S(mt(al in the United States 
by th(‘ singl(‘ species AL anwricanus Bl., d(‘seribed from Maine. TIk^ 
adults Mn‘ dark-brown bark b(‘etl(‘s 2.2 nim. in length, which breed 
in suppr('ss(‘d tr(‘(‘s of white and nnl spruce and whit(‘ pine. The egg 
ga,ll(‘ri(‘s Ibiind und(*r th(‘ bark usually consist of two or mon' tunnels 
branching t ransv(‘rs(4y from a cmitral < xitnince chamber. It is of 
litt l(‘ or no ('conoinic imi)ortanee. 

THE CONIFEROUS TWIG AND CONE BEETLES 

A large group of V('ry small cylindrical scolytid i)» *'tles have 
ae(iuir(‘d th<‘ habit of working under the bark of th(‘ smalh'r twigs ond 
branch(‘S into the ])ith of twigs and into the cones. Such a large 
proportion of the sp(‘ei(\s in tlu‘ gemwa Pityophthorusy M gclobornsy 
PifUohoru.s^ and Piiijophilus hav(‘ this habit that th(‘y hav(‘ com(‘ to be 
calUal “twig b(‘(‘tl(‘s^^ (‘ven though some of tin* sp(‘ci(‘S may work 
und('r tin* bark of tin* triiidc or larger limbs of irialurc* trees. 

The Coniferous Twig Beetles. 'Jdn* genus Pitf/ophlhorNs J^ich. 
inchid(*s a vc'iy large* numb(*r of sp(‘ci(*s of v(*ry small cylindrical bark 
l)(*(*tl(*s which for tin* Jiiost ])art br(*(*d in the twigs of eoniterous trees. 
'Tin* majority of tin* sp(*ci(*s construct a c(*ntral nuptial chanilxT b(*tw(*en 
tin* bark and wood of j)iin* twigs from which radiate several egg gal- 
leri(*s, (*ach oc('U])i('d by a female b(‘(*tle. Tin* male oe'cupies tin* c(*ntral 
nuptial cha.nd)(*r and assists with the construction of tin* gall(*ri(*s, and 
tin* larvae* upe)n hate*hing work thremgh the cambium of the* twig’s bark 
and finally pupate* at tin* e*nels of the* larval mine*s. Ujion changing te) 
aelults tln'y e*at their way elirectly to the surface* and fly te) attack either 
twigs. ()the*rs e*e)nstruct the*ir egg galle*rie*s in the jiith of twigs, and the* 
larvae* lee'el e)n the pith, we)e)el, or bark and eompl(*te*ly riddle* tin* twigs. 
The* number of ge*ne*rat ie)ns varies with the* different specie's and with 
different localitiejs, but usually there are two or more generations 
(*ach ye*ar. At invsent 108 spe*cie*s are dc*scribe*d from North America, 
the majority fe*e'ding in the* twigs of pines. The*y are frequently found 
in the* twigs e)f tre*e*s attacked by different species of Ip,s and Dvniroc- 
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tonus bark beetles, in which case their work is purely secondary. 
At times they are injurious to twigs of living trees and apparently 
contribute to their death. Soinethnes they occur on medium to large 
branches and occasionally even on the trunks of large trei'S. For a 
discussion of the various spt'cies the readc'r is refern^d to a recent 
monograph by Blackman (1928), as only a few of the more common 
forms may be mentioii(*d here. . 

Pityophthoj'us pubrrulus IjCc., black in color, 1.4 to 1.6 mm. long, 
is a common species in balsam fir in the East and is oftc^n taken in 
eastern spruces, besides breeding in all sj)eci(‘s of pint's within its 
range, which extc'iids from eastern Canada south to North Carolina and 
west to Wisconsin and Kansas. 

P. opaculus Lee., reddish brown in color, 1.34 to 1.65 mm. long, is 
distributed from Maine to West Virginia and west to South Dakota. 
Its favorites hosts are the various species of spruce, but it is also found 
attacking ])ines and balsam fir. 

P. pvUcarius (Zimm.), brown to black in color, 1.3 to 2 mm. long, 
attacks and kills either injun'd or normal green twigs and (constructs 
its ('gg galleries in the pith or sapwood. It attacks all specic^s of 
])ines within its range, which extends from Florida to Maiiuc and weest 
to Wisconsin. 

P. confinus Lee., dark rc'ddish brown in (color, 2.5 to 2.8 mm. long, 
commonly attacks and kills the h'af-bearing portion of injun'd or 
living twigs of ponderosa pine, the larvae feeding on the bark, sapwood, 
and pith. It also attacks Jeffrey and Coulter ])ine and is distributed 
from British Coluinina south through (yalifornia and east through 
Arizona, N('w M(exico, and (kdorado. 

P. carindeeps Lee., dark n'ddish in color, 2.3 to 2.5 mm. long, 
is very commonly found breeding in tlu' twigs and small branch(\s of 
white pine and Norway pine in the n'gioii from ('ast( rn ( -anada south 
to Pennsylvania and west to Wisconsin. It has also ])(c(cii taken from 
balsam fir. 

P. tuhcrculatus Eich., reddish brown in color, 1.5 to 2.3 mm. long, 
is a v(ery common species wid(4y distributed throughout thee W('stern 
states, where it breeds in the branches and twigs of most si)eci('s of 
piiues as well as white fir and Engc'Imann s|)ru(C('. 

P. carnieU Sw., black in (color, 2.5 to 2.7 mm. long, is commonly 
found attacking th(' limbs and twigs of Mont('r('y ])ine and Torrey pine 
in the coast region of central to s()uth(*rn California. Sornetinnes it 
becomes very abundant and d(estructive, killing weakened Monterey 
pine. 

P. intextus Sw., reddish brown, 1 8 mm. long, is Reported as abun- 
dant in spruce and larch in Alberta and British Columbia. 
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P. pseudotsugae Sw., dark reddish brown in color, 1.9 to 2.1 mm. 
long, is the sp(‘(*i(‘S most frequently encountered in the limbs and 
tops of firs associated with the destructive work of th(' whiter fir 
engraver, Scolytus vcntralis Lee. It is found distribut(*d from British 
CJolumbia south through California and east to Montana and Colorado, 
attacking nearly all species of the true firs as well as Douglas fir. 

P. nilidulus (Mann.), reddish-brown in color, 2.4 mm. long, is a 
very common coastal sjx'cies of the Pacific slope. It is distributed 
from Alaska southward through California and is found attacking 

nearly all the spruc(‘s and j)ines within this 
range. It is a bark-inf(‘sting species, 
making the typical star-shapc'd or radiate 
egg galleries from acentralnui)tial chamber. 

P. pulchrllus Eich., dark naldish brown 
to nearly black, 2 mm. long, is a common 
si)ecies of the ea.«t('rL stab's, found attack- 
ing various pines .as W(‘ll as red spruce and 
balsam fir. It is distributed from Maine 
to North C<arolina and w('st to Texas. 

P. pullus (Zimrn.) is reddish brown in 
color, 1.8 to 2.66 mm. long, is found 
throughout the l^]ast('rn state's and west to 
Texas, breeding in various speci(‘s of pine. 

P. consimilis L(*c. {eanadnisis Sw.), 
reddish-brown in color, 1.64 inm. long, is 
widely distributed ov(*r th(' ('ast('rn half of 
the continent, where it bn'c'ds in various 
species of piiu* and is also taken from spruce and balsam fir. 

P. arinectrns Lee., dark reddish brown, 1.3 to 1.75 mm. long, 
breeds in various speedes of pines in the southern states. 

P. solcrs Bl., dark reddish brown in color, 2.06 mm. long, is found 
in New Mexico and Arizona breeding in the true firs and Douglas fir. 

The Pith Twig Beetles. — The adults of the genus Myrloborus Bl. 
bore directly into the pith of live, healthy lateral twigs, usually from 
the underside of the twig, near the base of the leaf-bearing portion, 
causing the formation of a small pitch tube. The egg gallery is 
constructed within the pith of the twig, and a few eggs are laid in 
small niches along it. The larvae eat through the pith and bore 
outw^ard into the wood, extending the cavity of the egg gallery, 
without making definite tunnels, and finally so destroy the interior 
of the twig as to cause it to die. After changing to adults the beetles 
remain and feed within the twig for several weeks before emerging. 
While often injurious to small trees, at times they can be considered a 
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benefit to the forest by causing the death of lateral branches so that 
the lumber will be more free from knots. Eight specie's have be('n 
found attacking pines in various parts of the country. For a deseuip- 
tion of the species the reader is referred to a n'cent work by Blackman 
(1928). M. ani'plus Bl. attacks and kills ponderosa piiK' twigs in 
Vrizona and New Mc'xico. M. Jiva^i Bl. is injurious to young trees 
of red pine in New York, often killing numerous twigs on the lower 
brandies and decreasing the vitality of \\w tn'cs. M. boycei 8w. in 
California and On'gon and M. iniquun Bl. in Wyoming and ('(dorado 
breed in twigs of Iodg('pole pine and poiuk'rosa ])ine. 

Th(' g(*nus J^ilijohoru.s BL, includ(*s two spc'cies of rare twig ])('(‘tles 
related to the above. 1\ comatuH (Zinim.), is found in the southern 
states, when^ it bri'cds in the shaded-out lower limbs of jiiiK'. Th(^ 
galleries are radiate' and mostly transverse, while the' larvae' make' 
very short alceive's which graelually wide'ii and jeiin theise eif the'ir 
neighbors, the while feeeling ein both bark and sapwooel. Idie specie's 
is of little eir no ee'onomic impe>rtane*e. 

The ge'iius Pifyophilus Bl. includes eine rare> specie's {l\ harbntus 
Bl.) which is e*lejsely re'late'el tei the last twei ge'iie'ra and is founel 
attae^king ])ineai, Mexican white pine, anel peinelereisa pine in Nenv 
M(^xice) and Arizona. It is eif little impe>rtane*e. 

The Cone Beetles, Ge'iius Conophihoras He)pk. — The^ aelults of this 
genus are small, stout, shiny, dark-brown to blae*k be^etle's, from 
1.25 to 4 mm. in length, wliiedi e'onfine thenr weirk te) small, immature 
pine cone's and the* supjiorting ste'in. The attack is maek' on the cone 
stalk and cause's a pitch tube tei form. The aelult be'e'tle^s bore a small 
tunnel te) the^ ce'iiter e)f the ste'in, the'n turn towarel the^ ce)ne anel 
e^xteuid the galle'iy through its axis. Tn this tunnel the e'ggs are^ 
deposite'd singly in niche's at inte'rvals on ('aedi siele^ and are* them 
packeul in with sawdust. The> young larvae^ hatch inte) tiny white 
legless grubs, which fe'e'd U])on thei se*ale's, se'e'ds, and tissue\s e)f the; 
witheuing cone, oftem hone'ye'onibing the* inte'rior. Thei de'struedion 
of the seed crop by the*se beetles often assume's sc'rious jiropeirtions. 
Some fifteen species have bee*n de'se*ril)ed in the Unite'd States, mejst of 
them named aftew the he)st tree whose^ cone*s the'y attack. 

The pihon cone beetle, C. edulis Hopk., is a small, dark species 
with reddish c'lytra, 1.25 to 2.75 mm. in length, which is very destruc- 
tive to the coin's of Pinus eduUs in (Colorado, Arizona, and New 
Mexico. C. taedae Ilopk. probably infests tho coin's of P. taeda in 
Virginia. C. virginianae Ilopk. lives in the coin's of P. virginiana 
in West Virginia. C. resinosae Hopk. attacks the cones and 
shoots of P. rcsinosa in the New England states. New York, and 
Canada. 
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The ponderosa pine-cone beetle, C. pondfrosac Hopk., 3.50 to 
3.85 min. long, with dark-brown to black pronotnin and reddish- 
brown elytra, attacks poiuh'rosa pine cones in their second year ot 
growth during May, wlu'n the cones are from 1 to Ij^ in. long. In 
a few cases first-yi'ar c(mcs are attacked, but in such cases eggs are 
not deposited, nor can the brood develop. The attack and develop- 
ment are somewhat earlier than in the 
case of th(* sugar ])ine-con(‘ beetle, and 
ordinarily the attacki'd coiu'S do not drop 
from the tn'es. In sonu' years this 
sp(M*i(\s is rc'sponsible for the destruction 
of from 30 to 50 p(‘r cent of the ponderosa 
pine-cone crop. Jt is jirobably distrib- 
ut(‘d tijruughout the range of its host 
tr(‘(' (JHna.s ptnidemm) and has Ixu'n 
r(‘corded not ('nly in Ort'gon and Cali- 
fornia but from Colorado and Arizona. 
Occasionally it attacks the cones of 
J(‘ffn‘y ])ine. 

C, scopuloi'um Hopk., which is doubt- 
fully distinct, has becai nx'orded from 
th(» Rocky Mountain form of l\ pondcr- 
OH(i in C'olorado and Arizona. C. 
aparhreae Ho])k., 3.5 to 3.9 mm., dark 
brown with dark-r(‘ddish elytra, probably 
attacks tin* Apache ])in(*, P. apachvea, 
in Arizona. C, conipvrda (Sz.) attacks 
the cones and twigs of P. strobus in 
Michigan, Virginia, and north into 
Canada. C. radiaiae Hopk., 2.1 to 3.6 
mm,, bl.ack, shining, breeds in the cones 

C. cAmiortac 

Hopk., 3.1 mm., shining, })lackish brown, 
attacks the cones of th(' beach form of 
lodg(‘pole inne, P. coniortn^ in Oregon. C. 
nionticolae TTopk., 2.95 to 3.45 mm., black to reddish brown, lives in 
the cones of P. nionlicola in Idaho and north into Canada. 

The sugar pine-cone beetle, C. lamhcrlianae Hopk., is responsible, 
on certain an'as and in c(‘rtain years, for the destruction of from 30 to 
90 per cent of th(' sec'd crop of sugar pine. This loss may be con- 
sidered as s('rious on arenas where only a few seed trees have been left 
after cutting and wlawe natural seeding is desired. The adults are 
black, shining beetles from 2.85 to 3.95 mm. in length. They pass 
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the winter in the cones killed the previous year and in May and Juiu* 
emerge and attack small cones from 2 to 3 in. in length which are 
beginning their second year of growth. Kggs are laid, and tlu' larvae^ 
grow rapidly and pupate in four to six weeks. All attacked eon(\s 
drop from the tree, and the brood finish tlunr d('velopinent in tlu^ 
falkm cones. The booth's are all mature by tlu^ beginning of August 
but do not leave the cones until th(* following May, spending about 
eight months in the con(*s as mature beetles. The species is found 


throughout the range of its host 
tree P. lamhcrtiana in Oregon and 
California, attacking both sugar 
pine anel western white pine cone's. 

BARK BEETLES ATTACKING 
BROADLEAF TREES 

Bioadleaf ti*ees are alse) subje'ct 
to attack by a great variety of 
scolytiel bark and twig ]K*e'tlc\s. 
Most of the‘se are^ small bendles 
which work in the' twigs and small 
branche's, but a few attack the^ main 
trunk and largeT liml)s and at time's 
may be re'sponsible^ fejr the eh'ath of 
trees, d'he'y are' large'ly distributed 
through the eastern and se)uthe‘rn 
state's whe're bre)adleaf tre*e*s are^ the' 
me)st nunu'reais. In the following 
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bark be'etle, Alniphagus afipcnroUis Bur. Eniumni. Plant Quar. J*koto bn 
(Lee.) (Jlyhsinus), is a eoinmoii and 

often rpiite destructive enemy of western aldi'rs. The booth's usually 
attack weakened, dying, or filled trees but at times kill both young 
and old ones. The adults are small, robust, cylindrical bark beetles 


3.5 to 4 mm. long. They bore through the bark in pairs, usually at 
the base of branches, and construct an egg galh'ry from 2 to 5 in. 
long, running up or sometimes down the trunk parallel with the grain 
of the wood. An enlarged nuptial chambiu' is not forimal. Egg niches 
are placed very closely together along the gallery, with as many as 
fifty eggs to an inch of gallery. The larval mines art; i)(up(!ndicular to 
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the egg gallery, and the pupal cells are usually a short distance out 
in the soft inner bark. Tr(‘(‘S may be attack(Kl throughout the growing 
season. From those' attacked in spring and early summer, broods ol 
new adults emerge' be'fore? fall. Beetles attacking in late summer and 
fall ove'rwinte'i* in the larval and new adult or parent adult stages. 
Therej are^ apparently at le'ast tw^o generations a year. The^ species is 
dist.ribute'd thre)ugh the* Pacific Coast re'gion, from British (k)lumbia 
southwarel through California, following the range of the host tree's— 
red alele*r, Alnu.s rubra, white alder, A. rhotnbifolia, and On'gon alder, 
A. orcgona. 

The' ge'iuis Abrosiofhmis Hopk. contains thre'e^ specie's of small barl^ 
be*e‘tle‘s re'sl,rie*te'el to th(i Kaste'rn states, which are ravo and of little 
or no e*ce)nomi(* importance. A, tachygraphua (Zimm.) was re'an^d 
fie)m Bvtula sp. at Washingtem, 1). C. 

The ge'iius Chrnuiesus L(‘C. incluele's a fe^w spf'(*ie's of small ^Muimp- 
bae^ki'd’’ bark ben'tle's, with large, oval, unsegme'ute'd ante'iinal clubs. 
Tlu'y attack the' branclu's of various haril\ve>e>d tre'es. The egg 
gall('rie*s are she)rt, straight, and longitudinal, e'xte'iiding frejm an 
('iilargeal nuptial e'haml^e'r and forming a ve'iy re'gular anel ple'asing 
])attern. Tlu'y are' not a ])articidarly injurious gremp, since they 
confine' the'ir we)rk fe)r the most part to the' smalle'r l)ranche'S and tw igs 
W’hich have' bee'ii injured and are dying. Chramrsu}^ hicoriae l^ec., 
1.5 le) 1.8 mm. le>ng, attaerks the smaller brane*h(‘S and twigs of hickejry 
thre)Ughout the' ranges of tlu'se' fives in the' e'aste'rn ami we'ste'rn states 
and in Ckinaela. C. chapuisi J.,e*e*. is ve'iy similar te) the abeive. It 
attae'ks hae*kbe'rry (Ccltos s])p.) thre)ugh the se)uthe‘rn state's and 
wa'st te) Kansas. Thre'e' spe'e'ie's have' be^'ii de'seTibe'el by Se'hae'fTer 
(1908) fre)m Arizona, of which (■. ficuiatus Se'htfr. is kiu)wui to 
bre'C'el in e)ak twigs w’hie*h have* be'e'ii girelh'el by Ouriderrs gucrcus 
Skin. Se*ve*ral unde'se'ribeel spee'ic's are very ce)iuim)n in le)e‘ust in 
Arize)na. 

The genus Crypioclcptcs Bl. is rei)re*se'nted in the' Fast by C. 
dlfilocatits Bl., a e*e)ininon s|)ecies bre'eding in limbs anel tw igs e)f liickory, 
pecan, anel ae*ae*ia in Mississipjn, \V(*st \drginia, Ne)rth Carolina, 
South Care)lina, and Texas. 

The' genus Dendrosimos Chap, is re'pre'se'uted in this ce)untry by one 
spc'cies, I), bourrcriac Sz., feiund in the Idorida Keys. It bores a 
small he)le^ horizontally inte) the* w'e)oel of the trunk of Bourreria havanen- 
,sf.s, and the larvae work le)ngitueliiially, paralleling the* grain of the 
we:)od. Outside* its inte'rest as a reprc'se'iitative of this genus in our 
fauna, it is of no particular importance. 

The genus Krincophilus Hopk. is represented by the single species 
schwarzi Hopk. Rcluvarz coll('ct(*d this spe*ci(\s at Ce)conut Grove, 
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Fla., where he found it boring under and killing the branches of the 
banyan tree {Ficus). 

The genus Hylocurus Eich. (Micracis Lee.) (Micracisoides Bl.) 
includes several species that bore in the sappy wood of limbs and 
trunks of various broadleaf trees. They are of polygamous habit, 
and after entering th(^ sapwood the different females excavate branch- 
ing egg galleries. Tlu^ larvae feed in the wood, running their mines 
longitudinally. They may kill trees after working in the w’ood for 
several generations, but for the most part they attack sickly or 
weakeiKHl trees and cut branches. Hylocurus rudis Lee. works in 
the limbs of Acer, Hicoria, CelliSy and Castanea and is found in Missis- 
sippi, North Carolina, Maryland, Georgia, and Michigan. H. 
biorhis Bl. is found in hickory limbs in New York, Pennsylvania, Mary- 
land, and North Carolina. H. hicornus Bl. and //. harnedi Bl. were 
(lesc.riijcd from Mississippi from specimens taken in dead hickory limbs. 
//. spadix Bl. also breeds in hickory limbs in North Carolina and 
Pennsylvania. //. laiigstoui Bl. breeds not only in the limbs but in 
the trunks of honey locust, liackberry, slippery elm, and mulberry 
in Texas, Mississippi, and Maryland and after several generations 
may kill standing tre(‘S. H. parkinsoniae BL, dark reddish brown, 
2.17 to 2.4 mm. long, is distributed through the desert region of 
southern California, through Arizona to Texas, and breeds in the dead 
wood of the horse bean, Parkinsonia spp. ; palo verde, Cercidium spp. ; 
and persimmon, Diospyros virginiana. 

The genus Uylurgopinus Sw. (Hylastes) includes a single species 
in the United 8tat(\s. The dark elm bark beetle, Uylurgopinus rufipes 
Sw. {Hylesinus opaculus Lee.), from 3.25 to 3.75 mm. in length, 
mines under the greem bark of sickly and dying elms and basswood 
in the eastern Unit(^d States and Canada. 

The genus Ilypothencrnus Westwood includes very minute bark 
beetles, reddish brown to black, seldom more than 1.25 mm. long, 
which work in the inner bark of dead limbs and twigs of a great 
variety of trees. Most of the species are found in the Southeastern 
states. They rarely if ever breed in anything except dead bark and 
hence are of no economic importance. Twenty-six or more species 
have been described from the United States, and the reader is referred 
to the works of Hopkins and Blackman for further information 
conceniing them. 

The genus Leperisinus Reitter are small bark beetles with scaly 
bodies and variegated markings. They are particularly destructive 
to the various species of ash, FraxinuSj and related trees and breed 
in both living and dying branches and tops. The egg galleries consist 
of two straight or slightly curved transverse branches from a central 
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nuptial chamb(;r, while in tlie smaller branches the galleries obliquely 
(‘indrcle th(‘ limbs, and the larval mines procc'ed longitudinally up and 
down th (5 stem. Sev(‘n si)ecies are found throughout the United States 
and C’anada. TIk? ash bark beetle, Lcperisinus aculeatus (Say) is 
th(^ most common n'presentative of the genus. The adults are from 
2.1 to 3 mm. in l(‘ngth, with three nearly transverse bands of cinereous 
scal(‘s on tlu^ elytra. It is distributed throughout the United States 
and Canada east of the Rocky Mountains, following the range of its 
host 1r(‘('s and white ash in the East, On'gon ash in On^gon and 
C-'alifornia, and ash in Arizona. Its work is confined 
for the most jiart to the branches of sickly or weakened 
tr(‘es and hence is not seriously harmful. In the 
South(‘rn states there are from two to thre<‘ generations 
a year. It is heavily parasitized liy Hymenopt(‘ra and 
mit(‘s. L. criddln Sw. is ..'f small r size than the above 
(2 to 2.() mm.) and is found af lacking green and white 
ash in Quebec and Manitoba. L. cinvrcus Sw. is a ran^ 
sj)(‘ci('s which attacks ash in Quebec and Massachusetts. 
L. impcriidia (Eich.) is a large sp(‘ci(‘s, 3 m..!. or more in 
h'ugth, with markings like aculeatus, which is widely 
distril)uted throughout the Unit(‘d Slati's but is not com- 
mon. L. fasciatus (Lee.), 1.5 mm. in length, is a pretty 
lit(l(‘ black sp(‘cies with whitish and y<‘llow-brown 
markings. It is found in Pennsylvania and N(‘W York 
attacking ash. L. californicus 8w. is often destructive 
to ash in California. 

'^rh(‘ genus Loganius Chap, is represented by the 
Work of y.f /ifT- s])eci(\s ficus 8z., which attacks tle^ golden fig, Ficus 
YiNiis cah- in south(‘rn Florida. Schwarz found it in crowded 

ash. colonii'S under the bark, so that “nothing can be said of 

th(' nature of the galhuies.'^ 

The genus Lymantor Loev. is represented in the United States 
by only oiK' eastern siiecies, L. decipiens Lee., which burrows entirely 
within th(' wood of dead dry limbs and sprouts of maple, hickory, and 
apple. 'Idle (mtrance burrow ])enetrates the wood, and then two or 
three ('gg galleri('s are extended in both directions longitudinally with 
the wood. h]ggs are laid in niches, and the larvae burrow jiiore or less 
trafis\'(‘rsely. The food of both larvae and adults appears to be a 
black fungus which stains the wood. They are of no economic 
importance. 

Members of the genus Micracis Lee. have an acuminate sutural 
apex, the antennal scape flattened, and the foretibiae with the outer 
edg(' iK'arly straight. They are typically wood borers, driving their 
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egg tunnels directly into the sapwood, where they may branch in 
several directions. The larval mines extend longitudinally through 
the branch and may reach a length of 7 in. For the most part, the 
species work in dry wood of broken branches and are hence of little 
economic importance. 

The California hardwood bark beetle, M. hirtcllus Lee;., dark 
reddish brown, 3 mm. in length, attacks the dry, hard wood of twigs of 
many flowering shrubs and trees in the San Francisco Bay region of 
California, in the redwood belt, and northward into Oregon. It has 
been taken from various species of Salix, Myricaj AceVy Alnusy A rhi^tus, 
IJ whellularidy and Ceanothus. At San Jose, Calif., in 1927, it causeu 
the Pacific Telephone and Telegraph Com- 
pany considerable trouble by boring holes 
through lead telephone cables, allowing 
wat(^r to soak in, and causing short circuits 
on ih« telephone line. 

M, swamei Bl., dark reddish brown, 
from 2 to 2.1 mm. in length, is widely 
distributed through the southern part of th(' 

United States, being recorded from 
Maryland; West Virginia; Washington, 

D. C.; Louisiana; Texas; Arizona; and 
southern California, breeding in redbud, 

Cercis canadensisy and in willow, Saltx. 

M. populi Sw, was taken by Dr. Swaiiu' 
from shoots of Populus at Ithaca, New 
York. M. saturalis Lee. is found in Illinois, 

Michigan, Virginia, Pennsylvania, the 
District of Columbia, Ohio, West Virginia, and Maryland, bnHHling 
in CerciSy JuglanHy and Asiinia, M. incridianus Bl. breeds in nHlbud 
in Mississippi, Virginia and th(' District of Columbia. M. lignntor 
Bl., dark reddish brown, 2.83 mm. long, breeds in black oak in Arizona. 

In the subgenus Micracisclla Bl. the adults work in th(^ ])ith or 
twigs. M. opardcollis (Lee.) is a common species in tlui southeastern 
section of the country, breeding in oak, maple, and southern cypn^ss. 
It has been recorded from Florida, Mississippi, Texas, Virginia, 
District of Columbia, Maryland, New York, Massachus(‘tts, Michigan, 
Kansas, Arkansas, and West Virginia. M, nmiula (Lcn^.) breeds in 
Quercus and Persea in Florida, Georgia, South Carolina, and Texas. 

The genus Phthorophloeus Hey is representt^d in the United States 
by eight described species. These are small bark beetles with very 
loosely jointed antennal clubs. They all appear to be moiK^gamous 
and confine their attacks to the bark of deciduous trees, where they 
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construct egg galleries of the double-transverse type. They are 
sometimc^s of considerable economic importance. P. frontalis (Oliv.), 
1.8 to 2.2 mm. long, attacks native mulberries throughout the region 
east of the Rocky Mountains. It prefers the branches and trunks of 
weak(‘ncd trees or the trunks and stumps of felled trees. P. dentifrons 
Bl., 1.2 to 1.6 min. long, closely allied to P. frontalis, is a common 
sp(»cics found in Mississippi and Kansas breeding in the brokem limbs 
of hackberry. P. yiccae Sw., 2 to 2.25 mm. in length, breeds in white 
spruces in north(‘astern United States and in Canada. 

The gc'iius Procryphalus Hopk. includes seven species of small, 
dark bark beetles with a four-segmented ant(*nnal funicle. They 
br(‘(‘d in the bark of various deciduous trees, such as maple, willow, 
and aspcni. They are of little or no economic importance. P. aceris 
Hopk., 1.55 mm. long, elongate, dark brown with darker pronotum, 
attacks Acer macrophyluni in Oregon. P. snlicis Hopk., 1.65 mm., 
light brown, elytra lighter, pronotum darker, is found in Salix sp. 
in the Black Hills of South Dakota. P. popuU Hopk., 2.15 mm., dark 
brown, pronotum with sides strongly rounded, breeds in quaking 
aspen in Colorado. 

The genus Pseudopity ophthorus Sw. includ(‘s very small, hairy, 
cylindrical, dark reddish-brown to black bark beetles from 1.4 to 2.5 
mm. in hmgth, which attack the trunk, branches, and twigs of various 
hardwoods, particularly the oaks. At times they are very destructive 
to oaks in failing health and are able to kill th(' trees in a few weeks. 
Normally, however, they breed in countless numbers in injured, 
f(4Ied, or recently killed trees and in the dead branches and twigs 
on otherwise h(*althy trees. 

The typical egg galhndes are made Ix'tween bark and wood, groov- 
ing both. At the juncture of the entrance tunrn l and the wood two 
sh5rt, longitudinal galleries or turning niches are constructed, while 
the main egg galleries are excavated transversely on either side of 
the entrance. The larval mines run longitudinally or at right angles 
to the egg galleries, and tluj pupae form in longitudinal cells at the 
ends of the larval mines in the inner bark. When the new brood 
emerges, numerous round pinholes arc left in the bark as each beetle 
uses a separate exit hole. 

The western oak bark hee\!L%,Pseudopityophthorus puUpennis (Lee.), 
is the very common western form which attacks various oaks and ash. 
These beetles frequently kill oaks which are in an unhealthy condition 
and at times breed in enormous numbers in cordwood. There appear 
to be two or more generations a year, with the broods overwintering 
under the bark in the stages of larvae and adults. In the Eastern 
states P. minutissimns (Zimm.) breeds in the dying and dead branches 
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of oak, beech, hazel, and dogwood and is widely distributed from 
Quebec to Florida. P. pruinosus (Eich.) attacks and kills small to 
large red oaks and probably works in other oaks and many other trees 
that are injured, felled, or dying. It is distributed from New York 
to Florida and Mississippi. P. asperulus (L(ic.) works in various species 
of Quercus in the Atlantic and Gull states. It is also recorded from 
Castanea and Beiula. P. agrifoUae Bl. works in live oak in Calif onua. 

The genus Pseudofhysanoes Bl. includes P. hopkinsi Bl., which is 
black with the summit of the pronotum reddish brown, 1.31 mm. 
long, and is described from Ventura County, California, breeding in 
Salix. I\ sedulus Bl., black, 1.5 mm. long, was reared from oak in 
Arizona. P. gambetti BL, very dark brown to almost black, 1.37 mm. 
in length, breeds in oak twigs in Arizona and New Mexico. P. barberi 
Bl. is very dark reddish brown, 1.71 mm. long, and is found on oak 
in Arizona. P. drakei Bl. breeds in the bark of basswood limbs in 
N(nv York. P. rigidus (Lee.) breeds in d(uid basswood in Michigan 
and is also recorded from West Virginia. P. lecontei Bl. breeds in 
oak, CastnncSf CcLiis^ Ostrya, and Juglans in tlu' District of Columbia, 
West Virginia, and North Carolina. 

Th(^ genus llenods Cas(‘y is rej)resented by two species, a small 
brown bark beetle, R. heterodoxus Gsy., which works in the limbs of 
mountain mahogany, Cercocarpus parvifoliuSy in Oregon, Nevada, and 
California; and R. penicillatus Bruck, which breeds in the small 
bran duns of Rhus integrifoUa in southern California. 

The genus Spermatoplex Ilopk. includes one species, S, rhizophorae 
Hopk., a small, dark, reddish-brown bark beetle with a five-segmented 
antennal funicle and club with two procurved sutures on the posterior 
fa(;e, 2.85 mm. in huigth, which was found in mangrove, Rhizophora 
mangle, in Florida. 

The genus Ste.phanoderes Eich. includes about thirty species of 
very small, stout bark Ix^etles closely ndated to Ilypothenemus, The 
egg galleries and larval mines arc constructed in the bark, the wood, 
or the pith. Nearly all are found in th(i Southeastern states breeding 
in the dying and dead branches of various broadleaf trees. They are 
of little or no economic importance from the forester^s viewpoint. 
For further information concerning them the reader is referred to 
works by Hopkins (1915, Report 99) and Blackman (1922, Mississippi 
Agricidtural Experimental Station Bulletin 11). 

In the genus Thysanoes Lee. the adults have the posterior end 
of the elytra rounded instead of acuminate. In habit they are similar 
to Micracis, in that both larvae and adults feed within the wood. The 
entrance tunnel, after penetrating the wood for a short distance, 
opens into a slightly enlarged nuptial chamber from which the egg 
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jralk^rios radiate*. The specie's is of slight economic importance. T. 
jlmhricornis Le*c. is the me)st common species of the genus in the 
e*asteru se*ction of the Ihiited States. It breexls in hickory, black oak, 
re^elbuel, and acacia and is recorded from Pennsylvania, Mississippi, 
Floriela, We‘st Virginia, Texas, North Carolina, Virginia, and the 
I)istrie*t e)f Ce)lumbia. T. xylophagm Bl., dark bre)wn to almost black, 
2 inin. le)ng, bre*e‘els in oak in Arize)na and New Mexico. T. lobdelli 
Bl. is fe)und in inai)le* anel e)ak in Mississippi and Geewgia. T. herchemiae 
Bl. has be'e'ii takeui fre)m rattan vine, Herchemia sccuuIcnSj anel from 
IJlmus in Mississip})i, Te‘xas, Virginia, and Floriela. 

'^riu* genus Trypopfdoeus Pairm. is repivsented in the United 
State\s by fix e? spe‘e*ie‘s of ve'iy small bark be‘etk?s with five-se'ginented 
anteuinal funie*l(‘. The*y bre'e*d in dying eu* ele^ad bark of willow, aspen, 
])e>plar, anel alele*!* and are e)f little or no ece)nomic importance. T, 
sdlirifi Ile)pk., 1.7 nun. le)ng, dark brown, premejtum darker, breeds in 
willow, Sftlix s])., at De*! Me)nte‘, Calif. p^ypnii Ilopk., 2.05 mm. 
long, attae'ks Fopulnn trctnuloides in Arizona. 

THE AMBROSIA OR TIMBER BEETLES 

One* large* group e)f scolytiel be‘e*tle*s has the* habit of e'xcavating 
the*ir mines elire‘e*tly into the* sapwe)e)el anel he*artweje)el e)f various trees, 
making sewalle'el “pinhe)le*s.^^ The'se* are kne)wn as the ambrosia 
be‘e*tle*s b(*cause* e)r the*ir habit of pre)pagating, upon the walls of their 
galle*rie*s, ce*rtain fungi which are consumeel by be)th adults anel larvae^ 
anel an* e*alle*el ‘^anibre)sia.^^ This is one group of beH*tle‘s that care 
lor the*ir young in much the* same manner as do e*ertain forms of social 
llymenoptera be*<*s, ants, wasps, (*tc. The aelult be*etle*s carry in 
llie* fungus s])ore*s, pre'pare be*els lor theun, anel tend the gardems, which 
are* fe*rtilize*el by larval e*xcrement. Fach specie's has its own special 
xarie'ty ei' fungus. The*re must be' a e*e'rtain amount e)f sap pre'semt in 
the* we>e)el, e)r the fungus will ne)t grow, anel as a e*e>nse'que*ne*e dying 
tre*e*s and wine* barre*ls, vine'gar e'asks, anel other woe)el saturated with 
fe*rme*nting Iieiue)rs are ])articularly favore'd for attack. Kach eadony 
will e*ontinue' in a give*n lie)st as long as ce)nditie)ns are right fen* the 
gre)wth e)f the*ir fungus fooel but will abanelon a tre'o as se)on as it 
l)e'gins te) elry e)ut. jMe)st tre'cs attae'ke'd by tlu'se* bee'tle's are sickly, 
and the* we)e)d in a fe*rnienting ce)nelition before the attack is made. A 
few spe*e*ie*s, he)we*ver, enter lu*althy trevs but work only in small 
e*e)louit's anel he'iice ele) little damage. The principal injury is cause^d 
by the pinhe)le galleries and the staining of the wood around the 
galh'rie's by the* ambrosial fungus. This injury at times renders 
lumber practically we)rthle‘ss. 
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The Wide -headed Ambrosia Beetles. — The family Platypodidae 
is essentially tropieal.'^ In Oiitral America they are abundant, but 
only a few species, all belonging to the genus Platypus Herbst., cxtcmd 
northward into the United States. 

Although the species of this genus are not numerous in the Unitt'd 
States, they are the largest and frequently the most destnu^tive of 
the ambrosia-feeding timber beetles, since their mines usually pi'iic- 
trate to the very heart of the attacked tree. All are wood borers, 
usually confining their attack to weakened tree's where they work in 
both the trunk and the limbs. They are easily recognizc'd by thc'ii 
broad heads, slender cylindricjal bodic's, 
projecting wing covers, and long slender 
tarsi. ^ 

The adults excavate cylindrical mines, 
from a few inches to a foot in length, 
extending directly through the bark into 
th(^ sapwood and heartwood of large or small 
tree's. J^^ggs are deposited loosely in small 
clusters in the galleries, each femak^ 
depositing from 100 to 200 eggs. There are 
usually several males and females in eacli 
gallery, and the males arc constantly at 
war with one another over the possession 
of some females The young larvae wander 
freely about the mines, feeding upon the 
ambrosia fungus, and reach maturity in five 
or six w('(^ks. Wh(ui full-grown, they exca- 
vate cells at right angles to the main 
gallery ^in which to transform to pupae and 
adults. These cells are parallel with the 
grain of the wood and are often placH'd 
in groups of eight or ten or more. Only om^ species is found in the 
northwestern section of the country, but several are found in the 
Southeast and Southwest. 

Wilson’s wide-headed ambrosia beetle, Platypus wilsoni S\v., 
is a long, slender, brown, shining beetle, 5.5 mm. in length, clotlu'd 
with long, yellow hairs. The sexes are readily distinguishable in 
that the female has the posterior end more or less blunt, while in the 
male the elytra are divergent and spined. 

Dying, weakened, recently dead, and sometimes healthy timber of 
all Pacific Coast conifers (except the cupressiiieous group) are attacked. 
The species is known to be distributed from British Columbia to 
California. 
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Platypus compositus Say in the adult stage is light reddish brown, 
4.5 to 5 mm. in hmgth. A grc'at variety of trees are attacked by it, 



Fit}. 63. — turiiiols of Wilson’s widc-hoadod ambrosia beetle, Platypus wihoni 
Sw., ill wood of Allies concolor. {U.S. Dejit. Agr. liar, EiUornol. Plant Quar. Photo by 
Miller.) 

including hickory, p(‘can, yellow birch, cottonwood, weeping wil- 
low, sw(‘(*t gum, t^our gum, magnolia, and r(‘d oak, and apparently 

almost any of tlu‘ broad-leavt'd tr(‘(‘s as 
w(dl as rec(*ntly felled and girdled cypress. 
It is found through the South('ast(‘rn 
stat(\s and as far north as Delaware and 
southern Illinois. 

P. flavicornis (Fabr.) is dark reddish 
brown and from 5.5 to 5.9 mm. ii^ length 
in the adidt stag(\ It is nearly as widely 
distributed as th(‘ above but is found most 
commonly in the pines and ot,h(T conifers, 
where it compk'ttdy riddles the sapwood 
and heartwood of the lower portion of the 
trunk. P, quadrideiitatus (Oliv.) in the adult 
stage is 4.25 nun. in length, r(‘ddish brown, 
with the posterior part of the edytra nearly 
black. It is not abundant but has been 
"“"i w™* «■■»“». Florida, 

ftulcatus (Lee.). X 17 . and Texas, where it works in white oak, 

red oak, black oak, and chestnut. 

The Wood Stainers. — The species of the genus Gnaihoirichus 
Fich. are all small, cylindrical, dark brown or black, wood-boring 
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ambrosia beetles, with the thorax long and the sexes similar in appear- 
ance. The males can be distinguished from the females by the charac;- 
ter of the antennal club and by the; stronger dcivelopinent of the? 
tubercles or teeth at the end of the elytra. 

The adults tunnel in the sapwood and often in the heart wood of 
injured, dying, and n^cently dead pines, firs, spruces, hemlocks, and 
larch. Occjasionally they will be found working in living, apparently 
healthy trees. They (Miter thnmgh the bark and penetrate the w(A)d, 
making a cylindrical tunned about 1 mm. in diameter. After attaining 



Fig. 55. — Pupa, and adults of the western hemlock wood stainer, (J nalhoirichus sulcatus 
(Lee.), ill pupal cells in Douj^las fir. X '1. 

a depth of two or thret^ ineh(‘s the galUny may, and usually do(^s, 
branch in a horizontal plane in several directions. One ol the s(‘cond- 
ary brancluvs usually paralhds an annual ring. A cojnous amount ot 
fine white boring dust is thrown out ol the gallery and coll(M;ts in 
crevices of the bark or at the base of the tret^. Elongate eggs aro 
deposited in cuplike nich(*s cut by the female both above and below 
the main gallery, each niche containing a single egg. The larva 
hatching from this egg lengthens its niche gradually, grows, and 
transforms to the adult within this cradle. The food of both larvae 
and adults is a species of ambrosia fungus which grows upon the walls 
of the tunnels. The broods reproduce and continiu^ to extend their 
galleries as long as the wood of their host is in the proper state of 
moisture for growing the fungi. There are usually two or more 
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broods each y(*ar, but tlu'sc* an^ not regular, since larvae, pupae, and 
adults are pn'sent within tlu^ galhu'ies at almost any season of the year. 
The eastern pine wood Stainer, G. rnateriarius (Fitch), lives in 
piiK'S, spru(*(‘s, and larch tlirougliout the eastern United States and 

. Canada, (r. dcnticulatus Bl. breeds 
in various ])ines and firs in New 
Mexico and Arizona. 

The western pine wood stainer, 
(Lrctiisu.s (Lee.), 3 mm. long, blackish 
brown with yc'llow ai)pendages, is 
the species commonly found mining 
the sapwood of many specie's of pine, 
hemlock, Douglas fir, and sonu^ true 
firs ov(‘r the great ('r i)art of the 
foresb'd areas of the* w('st('rn United 
States and Canada, (i. ahii Bl. 
breeds in alder along tlu' coast of 
Oregon and Washington. 

The western hemlock wood 
Stainer, G, sulcatus (L('c.), Is very 
similar to retusus in ai)pearanc(^, and 
its habits and methods of work are 
essentially the same. It is gcau'r- 
ally distributed through th(^ fort'sts 
of th(' Pacific (k)ast and Rocky 
Mountain regions, where it attacks 
th(‘ wood of spruc('s, fir, Douglas 
fir, In'inlock, piiK', rc'dwood, and 
cedar. G. aciculatus Bl. is similar 
to the above and is found from 
South Dakota south through the Rocky Mountains to Arizona and 
N(‘W Mexico, feeding on Douglas fir, fir, and various pines. 

Th(* genus Trypodoidroii Steph. (Xylotcrun Firieh.), comprises 
small, stubby, dark-colored ambrosia beetles often markc'd with 
lighter strijx's, with roundish j)rothorax and more or less shining 
elytia. Tlu'ir tunnels pc'iu'trate the sapwood and fre(piently the 
heartwood of weakened, injured, dying, or felled trees, where they 
branch in se\’eral dirc'ctioiis, and the larval cradles arc arranged in 
seri('s both above and below these main galleries. Ambrosial fungus 
furnishes the food supply, and the stain from this fungus discolors 
the wood for some distance from the mines. The makj and female 
work tog('ther in constructing the galleries. Eggs are deposit('d in 
shallow niches cut out by tlie female along the sides of th.e tunnels and 



r)(). tunnels of Iho western 

liemlnek wood stainer, ({ ndlhoirichuH 
sulc(itu,s in Sitka spruce. (U.S. 

Af/r. Hur. Enloniol. riant Quar, 
Photo hy Mltlir.) 
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usually well back from the entrance. The larvae extcjiid tht^se ni(.*hes 
into short tunnels or larval (‘-radios and remain in thes(‘ until they 
pupate and change to the adult form. Both (xmih'rs and broadleaf 
tre(^s are attackc^d, and the specie's are found throughout the Unit(Kl 
States and Canada, although they are typicrally Jiortliern forms. 

T. scabricollis (L('c.), dark reddish brown, from 3.1 to 3.6 mm. in 
length, is reported as attacking pine and hemlock in Nenv York, 
Pennsylvania, District of Columbia, W('st Virginia, and New Mexico) 
and was taken by Blackman from loblolly pine in Mississippi. 

The poplar timber beetle, 7\ relumm (Iah?.), constructs its pinhoh^ 
galleries in the wood of poplar and aspeni, prcjbably throughout th(i 
range of these trees in th(^ United States and Canada, although it is 
most common in the northeast(u*n Unit(‘d State's and (*ast('rn Canada. 

The birch timber beetle, T. heiulae Sw., works in th(' wood of 
birch(is near the (;oast in easb'rn Canada and southward to New York. 

The two-striped timber beetle, T. hiintinlinn (Ki)y.'), 3 mm. long, 
is a stout, shining, dark bronzevcolon'd bc'etle with two pale longi- 
tudinal stripes on the elytra, antennae, and legs and a ])and on the 
])ronotum yellowish brown. Tliis specie's is found throughout the 
United States and southern Canada and attacks most of our North 
Ameu’ican conifers, including spe(‘ies in the geaieu-a Ahus^ Pscudotsugny 
Pi'nm, Piccdy Tanga, and Larix, A similar if not ide'utical speede's 
oe;curs in Sequoia and Juniperus, It is ofte'Ti a rath(‘r s(*rious ])e\st in 
receiiitly fe'lled timbe'r, as we'll as in injure^d, dying, and fire'-scorched 
trees. 1\ cavifrons (Mann.) is a similar specie's found mining the^ 
wood of pine', alder, spruce, birch, and cedar in British ('olumbia west 
to the Rockie's and south to California. 

The ponderosa pine timber beetle, T, ponder ome S\^ ., works in 
ponde^rosa, Kngelmann spnice, Douglas fir, al])iiu‘ fir, and mountain 
hemlock in tlie high mountains of British Columbia and south to 
Ore^gon; it is similar in size and shape to hivitUdnm l)ut is a de'e'p, 
shining black with an inde'finite are'a on the disk of the pronotum 
and very dark reddish-browui elytra; 3 mm. long. T, borealis Sw^ 
live's in white spruce in north-central Canada. T. rnjitarsis (Kby.), 
similar to hivittatum, is distribute'd across C-anada and the northern 
Uniteui State's in spruce, jack pine, and lodgepole^ piiie^. 

The genus Pterocyrlon Eich. {Momirlhrum Kirsch) includes a 
group of four spe'cies of ambrosia or timber be^'tle'S which work for 
the most part in hardwoods — oak, hickory, birch, beech, maple, 
various fruit trees, and other deciduous trees — although they are 
also found in conifers. Like other ambrosia be^etles, the adults bore 
directly through the bark into the sapwood, making pinholes which 
greatly weaken the lumber, stain it badly, and render it unfit for 
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commerrial use. Their egg tunnels, after entering the wood for a 
short distance, branch in several directions in the horizontal plane. 
Larval coils or cradles arc then constructed at regular intervals, both 
above and })elo\v the egg tunnels, in the vertical plain?. The adults 
are small, dark-brown to black cylindrical beetles from 2 to 4 mm. in 
length. 

The large California oak ambrosia beetle, Pterocyclon scutellare 
(li(‘(‘.), is elongate, cylindrical, dark brown, 3.5 to 4.1 mm. in length. 
The f(?mal(? is n'adily distinguished by a tuft of long hairs on the 
margin of the antennal club, a well-develop(‘d (‘pistomal proc(\ss bifid 
at tin? apex, and a plano-convex declivity. The inah? la(!ks the long 
hairs of the antcainal club and has a broad ('pistomal process and a 
convex d('(4ivity. In both sex(‘s the elytra are brownish at the base 
but black(‘r toward th(‘ tips; tin' antennae? an? yellowish; the funich? 
two-sf‘gm(*nted; and tlu' much compressc'd (Td) has t * 0 d('ep, straight, 
transverse' sutures. I'Ik' adult male bore's direct I v through the outer 
bark into the solid wood, where a (?(‘ntral nuptial chamlx'r is forine'd; 
from lu're, with the' assistance' of tlu? fe'inah's, tlu' si'condary gallerie's 
an* (?onstructed, first bnuicliing into two, tlu'ii tlinx', and i^u'n four 
directions but more or h'ss conce'ntric with the* annual rings at a de'pth 
of from 4 to () in. From tlu'se* se'condary branclu's the* larval cells are 
('X(*aval('d at right angle's and paralh'l to the grain of the* wood. I^^ggs 
an* place'd in niches on alternate side's of the* burnnv, some'tinu's 
opposite?, and the larvae upon hatching gradually increase the size 
e)f their ce'lls as tlu'y gre)w. The food of both larvae and adults is a 
fungus, ])re)bal)ly a spe‘e*ie's of Monilia, which the*y jnojiagate in the 
galle'ric's and te'iid with gre'at care. Tf for any re'ason the? larvae? are 
unable? to ce)nsuine' their f()e)d supply as rapidly as it forms, it is apt 
to choke the gaile'rie's and sinothe'r the occupants. Tt requires from 
thn'c to lour ine)nths fe)r the be'e'th'S to attack and retv' a brood, and 
e*e)nse'epie*ntly tlu're' are twe) and pe)ssibly thre'e' generations each year, 
with ce)nsiderable' overlapping of broods. This sp(*e*i('s confine's its 
attack te) dying e)r badly we'ake*ne'd e>aks anel fre'shly e'ut le)gs and has 
be'cn recoreled fre)in Qucrcus agrifolia, Q. califoraica, and Q. wislizcjiii. 
It is distributed fre)ni Ore'gon to southern (kilife)rnia. 

The smaller California oak ambrosia beetle, Pterocyclon dentiger 
(Lee.), is a much smalk'r si)ecies 2 mm. in length, which is e)fie?n femnd 
we)rking in the same trees witli the above species. It is feninel in 
Ckilifornia attacking live oak, Q. agrifolia, and white oak, Q, lohata. 

In the eastern states P, fasciatnm (Say), 2.4 to2.7 mm. lemg, reddish 
to dark brown, with basal thre'e'-fourths of the? elytra straw yellow, 
and de'nsely hairy behind, attacks maple, be'ech, and liicke)ry anel 
many e)(he'r eleciduenis and ce)niferous tiws in the eastern United 
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States and Canada. P. rnali (Fitch), 2.2 to 2.5 mm. long, shiny black 
and sh‘nd('r, attacks appl(‘, oak, bin^h, and otlun* deciduous trees in 
the (‘astern United Stat(‘s and ('anada. 

Beetle's of the genus Corihylus Urich. are short and stout, with 
the thorax aJjiiost as large' as the? abdomen. The* surface is smootli and 
shining, the? color de'ep ])laedv. ^fhe se'xe's are? alike?. The specie's work 
mostly in twigs, e'xcavating spiral tunne'ls, while? some? work in the 
sapwood of large? trees. Three specie's are found in the oaste'rn state?s 
with no weste rn repre'se'ntative. 

The Columbian timber beetle, Corihylus cohiynhianus TIopk., 
attacks the? sapwood of perfectly healthy trees, apparently without 
se'riously impairing the'ir lie'alth. ^rhe gallerie's are later abandoned 
and grow ove'r. The? hole's (?v(‘ntually come? to light if the? tre'c is e?ut 
into lumbe'r and will se'riously re'duce the lumber’s value. Succc'ssive 
generations may attack the* same* tre'e*. The adult be*etle? bore's straight 
through the? bark into the? wood. The tunned bi’anclu's after ente'ring 
the wood, and the* branch tunnels follow the sapwood around the tree. 
The? larvae? are* re'ared in se'parate* ce'lls place'd alte'rnate'ly along the 
sides of the jiiain galle'ry. The numlx'i* of young raise'd by e‘a(?h pair of 
Ix'etle's s('(‘nis to de'penel u[)om the* host; in oak and l)(*(*e?h the're* are' 
se?ldom more? than twe'lve? young, while* in ye'llow poplar twice* as many 
may be found. Winte'i* is ])ass('d as adults in the galle'ru'S. In the 
spring the? colonk'S leave the* old ga.ll(*rie's and dig new one's to raise 
anothe*r brood. The' fungus grown i?i the gallerie'S as food stains 
the wood a dee'p black and re'duce'S its value*. This b(*etle is dis- 
tribute'd from j\lassachuse*tts south to Florida. 

The pitted ambrosia beetle, C. pundalissunus (Zimin.), is a very 
small, dark-brown to blae'k ambrosia beetle which works in the stems 
of shrubs and small tre'e's lU'ar the* ground and (*aus(*s the*m to break 
off. llhododendron, sugar maple*, sassafras, dogwood, haze*l, huckle?- 
be*rry, ironwood, wa.te*r be'e'ch, and otlu'r shrubs are attacke'd, and the 
beetle is widely distributed through the ('ast(*rn Unite'd State's. 

The genus XyJolcritius Sw. {Trypodi tidrou Ste'ph.) include's only one 
species, found in the east(?rn Unite?d State’s and Canada. X. politus 
(Say), brown to blae'k with re'ddish-brown (‘lytra and very fine pubes- 
(?('!!(?(?, from 2.8 to 3.5 mm. in le'iigth, is an ambrosia be'ctle found in a 
wide variety of tr(?(?s, including biivli, beech, mai)le, oak, hickory, ash, 
e?h('stmit, aider, magnolia, ami also e?on\fe'rs such as sprue'A', p\i\(?, and 
hemlock. The b(*etles attack injure*d, sickly, or cut tre*('s in which 
there is still sufficie*nt sap to insure the? growth oi th(?ir ambrosial 
fungus. After pene'trating the wood the mine's fork or branch in 
several din?ctions, and the larvae develop in small niches or cradles 
constructe'd at right angle?s to tlie egg galle*rie?s. As with other ambro- 
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sfa beetles, the fungus stains the wood and serves to decnasc its 

commercial value. . . 

Genus Anisandms Ferr. are small, stout, cylinflrical, ainbiosia-l ced- 
ing pinhole borers. The wales are small and wingless, while tln^ 
females are larger and winged. They are all dark brown to black 
in color and vary in length from 0.82 to 3.7 mm. Their egg tunn(‘ls 
enter din^ctly into the sapwood of various broadleaf tr(‘(\s, wh(‘re they 
branch in a vertical plane. The larvae live free ifi tin' egg tunnels 
and do not construct s(‘parate larval cradles or jnines. '^rhey bn^ed 
for the most part in deciduous and broadleaf tn'cs but may attac'k 
(conifers as W(dl. Weakened or unhealthy trees are jin'hwred, but 
apparently lu'altliy trees fnay also b(' attack(‘d and damaged. 

The pear blight beetle, pi/rl (Feck), is the American 

r(^])n‘sentah‘v(‘ of th(‘ Furopc^an shot-hoh^ bona*, .1. dispcir (Fabr.). 
The wall's are about 2.2, and the females J.5 mm., in length. 3"hey 
ar(^ v(ay d(\stru(‘tiv(‘ to th<‘ wood of many injunal and weakened 
orchard, shade*, and for(‘st tr(*(‘s. Young trees may be killed by th(‘m 
within a f(*w mouths. They an* found in almost all parts of the* 

United Stat(‘s. A. obeaus (Ji(*c.), stout and black to dar*' brown, 

spars(*ly clothed with long gray hairs, femah'S 3 to 3.25 mm., jiiah's 
1.65 to 1.75 mm. long, is closely allied to the above*. It is found 
living in bire*he*s, oaks, maple*s, and be‘ech in the e*ast(‘rii IJnite*el States 
anel e*astern Canada. A. minor Sw., female*s 2.25 te) 2.5 mm., male\s 
I to 1.2 mm. le)ng, is also found in dying maple‘s anel be‘e*ch in e*asteru 

Canaela and e*ast(‘rn Unite‘d Slate\s. A. populi Sw., alli(*d to obesmy 

mah* 1.6, female 3.2 mm. long, is found in (*ast(‘ni Canada in the 
trunks of unthrifty anel elying poplars. 

Ge*nus Xyleborufi Fich. include‘s a large numbeT of stnall pinhole 
bore*rs e)r ambre)sia bee‘tle*s which attae*k a wide* assort me*nt e)f fruit, 
shaele, anel foivst tre*(*s. Dying, sie’kly, felle‘el, or w(*Mk(*n(*el tn*e\s or 
d(‘ad arenas and wounds in living one*s are sel(‘cted for attack. 

The* fe'inale starts the attack by boring through the* bark into 
the* we)e)el anel constructing s(*veral brane*hing gallerie's in which the^ 
e*ggs are* ele*pe)site'd. After the entrane*e burre)\v is starteel, she* is 
joine*el by e)the‘r fe*male*s which (*xtenel the galle*rie*s ele*e*|) inte) the* sap- 
we)e)d and h(*artwoe)d, assist in expelling the boring dust, and help to 
guard the* entrance. The* primary galle*ry usually e*xte*nels into the 
l)e*artwe)e>el be*fe)re e*ggs are de*pe)site'd. 

When the i)rimary gallery is completed, beds are maele for the 
propagation of the ambre)sia fungus upeni which the l)re)e)el is to fe(*d. 
This fungus, when viewed under the microscope, ap])ears like a 
miniature fore*st of bamboo, very light in color, and each stalk is 
surmounted by a small ball (conidium). 
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The first eggs, which are few in number (five to ten), are laid as 
soon as the fungus gardens are started. They are placed without any 
protection near the end of the main or lateral galleries or loosely in 
the egg cavity. These hatch in from 6 to 10 days, and the young 
larvae begin feeding upon the ambrosia. After the larvae of the first 
brood have attained considerable size there is a second deposition of 
eggs, and so on at intervals until a large number of larvae have been 
reared. 

The larvae help extend the burrows or enlarge the brood cavity, and 
their excrement is used as beds for the fungus gardens. Any surplus is 
either remo\ (^d from the mines by the adults or packed in side galleries 
with any d(*ad individuals of the colony or remains of tlu'ir enemies. 

Growth and pupation occur in the galleries and not in spetnal 
cells, as in the case of some other genera. A generation from eggs to 
adults may rc'quire about five w(H'ks during the summer. Most of the 
brood, in a ratio of about 15 or 20 to 1, will be females, and thes(‘ 
will be f('rtilized by the males of the sanui brood. The mah'S are 
usually smaller than the females; sometimes tlu'y are wingless and 
spend their entire; lives in the galleri(‘S, wIktc; they remain after the 
fertilized females have left until they are smothered by the growing 
fungus which they are unable to consume. 

The f('males pass the; winter in the; brood chamlx'rs. Karly in the 
spring th(*y emerge; and start their attacks. During the; spring anel 
summer eggs and all stages of larvae, pupae, and aelults will be feninel 
in the galleries. The gallerie'S and chambers are eeinstantly being 
extenele'el to care for the; eailarging family. Familie\s may leave the 
e;olony fre)in time to time to start nenv ce)le)nies in the same e)r elifferent 
tre;es, but the original colony wall e;ontinue; to wairk in the old tree; as 
long as the me)isture e;e)ntent e)f the wood, is favorable to the growth of 
their particular fungus. 

The lesser shot-hole borer, XyUhorus snxeseni (Ratz.), is a very 
common species in Kure)pe, wdiere it attacks nearly all species of 
forest trees, both ce)nifers and harelwoods. A species in every way 
similar to this is found throughout Ne)rth Amerie*a and is also reported 
from Japan. The adult hnnalc is from 2.3 to 2.5 mm. in length, 
yellow-brown to black; the male is slightly smaller. The species is 
characterized by having the scutellum indistinct and the apex of the 
elytra obtuse, with an acute marginal granule on each side. The 
galleries consist of small, round entrance tunnels leading horizontally 
into the sapwood and ending in an enlarged leaf-shaped cavity in 
which the fungus is grown and the larvae feed. 

This species is often confused with the eastern X. xylographus (Say) 
but it is very distinct in adult characters as well as work. A wide 
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v'liriety of hosts an? attackocl, including fruit trees and oriiaiuentals 
as well as dc^eidiious and eoniferous fon'st tree's. In th(^ Bureau of 
Kntoniology eolle'ction at Jh‘rk(‘I(‘y, ('alif., are speeinu'iis eolleete^d by 
Burke from Ain, us rhrnihi folia at Plaee'rville and by H(‘rb('rt from 
Ctipr'rssus marrorarpa at j\Iayfie‘ld. X . qucrcus Hopk. was (h'seribed 
from Mississi])})! in oak. A", pveanis Hopk. works in ye'llow birch, 
sweet jK'aeli, and j^c'ean in xMississippi. d'he /4*nll('ri('S are of 

th(‘ simple', unbrane'he'el type, consist in^ e)f an e'nlarj^e'el e*a\ ity. Appar- 
eaitly the life' e*ye*l(' is ce)mplete‘d in sliglitly le'ss than twe) months. 
A', arbuli He>[)k. is similar te) sa,rrsrni e'XM'pt for ha\'in^:>: a shining 
ele'edivity. It was el(‘se*ribe'el from ArlntUts uirnzivsii Ibund at Walker, 
(.^‘ilif. A. ajfinis I'lieh. lias bc'e'ii re'poiie'd from elying liiekeiry, pe'e*an, 
and oak in We'st Virginia anel Mississippi. A", .riflograplius (Say) is 
the' ve'iy e'ommon e'asle'rn sjx’e-ie's whieh piH.mably attacks all ]iaTdwex)eis 
fre)m North Carolina nortli to Ne'w York anel \v('st to Wise'onsin. 
Similar sjie'e'ie's found in ;i gre'at varie'ty of hosis tliiongliout thei 
we'ste'rn staters ha\(' b(‘('n re'fe'rre'el te) this sjie'eae but many ol’ the'in 
may be' elistinct. \'an I )yk(‘ re'[)orts it from tn'e'cli, larcii^ i)iuc, ]iie'ke)ry, 
e)ak, maple', h('ml()(*k, and s])riie*e'. ddu' galicrie's an' !( |)orteel as 
e*e)nsisting e)f branching <'gg galle'rie's, in which the- laivai* ^i^'c anel 
fee'd upon the' ambrosial fungus withe)ut e'onst ru«'( ing an (‘iilarge'el 
e'avity eir larval e*raell('s. X. invnnis ImcIi., ]>ro!>aJdy ide'nti<*al with 
.vf/lograp/fuSj is re'porte'el })y lIo[)kins from e*h(‘stnut in We'st \drginia. 
A', sropuloruni Jlopk., ve'ry similar te) the' abe)\'e\ was elcseaibe'el fre)m 
Rinus scoptilonnn in Souiii J)ake)ta.. Ile)pkiiis also ide'iit itic'd spe'e'inu'iis 
fre)ni coullcri in California, a.s this s})e‘e'ie‘s. A sjie'cie s ce)mme)nly 
ibunel in pe)nele're)sa, pine' kil)e-el by ba.rk be'e'tles in ('alifeirnia and 
()re*ge)n is in e've'ry re's])e'e*t similar. The'se' weu’k eaily in punky, 
ele'caying we)e)el e)r in ele'ael tre'e's, making nume'reius small, re)unel tuiineds 
brane'hing he)rize)ntal!y tlire)ugh the' sapwoeid. Tlu'v are* e)r einly veuy 
se'e'e)nelary impeirtance'. A. Jllr/ii llo|)k., allie*el to xiflographus, was 
ele'se*ribe'el fre)m ])ine' in Tx)ng Islanel. 

A'. cana(l(‘n.sis Sw., allie-el te) xplogra phus, is a rare' spe'e-ie's tbunel in 
(^ue'be'c in e)ak stumps. A. tnjssac He)pk. was de'se'iilx d freini Nyssa 
s]). in Se)utli Care)lina. X . fusralus kiich. has be'^'u re'jie'ite'el freim the 
se)uthe'a.ste'rn state's as far north as Ne'W Jerse'y ane] we st te) Tewas, as 
well as fre)m Ciuate'mala anel Ce)le)mbia. ddie' he^st plants incluele 
Qucrcus, llicorioj Casta nca, Juglansj and Pinas. Blackinan alse) 
found it in Mississippi in willow, e)ak, ja'llow birch, and re'd maple. 
The gallerie's are of the e'ompeiunel ambrosial type' and are' ve'iy ce)mpli- 
cated, with many branche's bedh unele'r the bark anel in the' sapwe)e)d. 
X. confusus Kich., whie'h has be'en repeirte'el fre)m Chile anel \'e'ne'zuela 
was found by Bhu'kman in the base of a longle'af ])ine' in Mississippi. 
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The hickory timber beetle, X. celsus Eich., probably occurs 
throughout the Eastern section of the country following the distribu- 
tion of its host plant, the various species of Ilicoria. The beethis 
breed in dying or dead hickories and are very common in trees killed 
by the hickory bark beetle. The galleries are of the branched ambro- 
sial type. The entrance tunnel leads into an enlarged nuptial chamber 
in the sapwood from which branch many secondary galleries, for the 
most part in a horizontal plane. Some of these cross one another and 
may penetrate deeply into the heartwood. They cause rapid dc^terio- 
ration of dead or felled hickories. 

BIBLIOGRAPHY 

Blackman, M. W. 1915. Observations on the life history and habits of Pityo- 
geiies hopkinsei Swainc. N. Y. Stale Col. Forestry Tech. Pub. 2. 16 : No. 1. 

. 1919. Notes on forest insects. Psyche 26: 85-96, 134-142. 

. 1920. North Airi(.‘riean Ipidao of the subfamily Micracinaci. Miss. 

Agr. Exp. Sta. Tech. Bull. 9. 

. 1922. Mississippi bark beetles. Miss. Agr. Exp. Sta. Tech. Bull. 11. 

. 1922. New species of Ipidae from Maine. N. Y. State Col. Forestry 

Tech. Pub. 16. 

. 1924. The (iffect of deficiency and excess of rainfall ujKai tiie hickory 

bark beetle. Jour. Econ. Entomol. 17 : 460-470. 

. 1928. The genus Pityophthorus in North America and notes on Micra- 

cinae. N. Y. State Col. Forestry Tech. Pub. 25. 

. 1931. A revisioiial study of Pseudo pityophthorus Sw. Jour. Wash. 

Acad. Sci. 21 : 223-236. 

. 1931. A revisional study of Gnathotrichiis Eich. Jour. Wash. Acad. 

Sci. 21 : 264-276. 

. 1931. The blae.k hills beetle. N. K. ^State Col. Forestry Tech. Publ. 36. 

4: 1-78. 

. 1934. A revision of the genus Scolytus. U.S. Dept. Agr. Tech. Bull. 431. 

and W. O. Ellis. 1915. Some insects enemies of shade trees and orna- 
mental plants. N. Y. State Col. Forestry 16 : No. 26. 

and H. H. Sta(JE. 1918. Notes on imseets bred from the bark and wood 

of the American larch. N. Y. State Col. Fore.stry Tech. Pub. 10. 

and . 1924. On the succes.sion of insects living in the bark and 

wood of dying, dead and decaying hickory trees. N. Y. State Col. Forestry 
Tech. Pub. 11: 3-35. 

Bruner, L. 1890. Insects injurious to young trees on claims. Neb. Agr. Exp. 
Sta. Bull. 14. 

Chamberlin, W. J. 1918. Bark beetles infesting Douglas fir. Ore. Agr. Exp. 
Sta. Bull. 147. 

1920. The western pine bark beetle. Ore. Agr. Exp. Sta. Bull. 172. 

. 1925. The coniferous trees of the United States with the scolytid beetle 

said to attack them. Pan Pac. Entomol. 2: 23-25. 

Clemens, W. A. 1916. The pine bark beetle. Cornell Agr. Exp. Sta. Bull. 383. 
Doane, R. W., and O. J. Gilliland. 1929. Three California ambrosia beetles. 
Jour. Econ. Entomol. 22: 915-921. 

Essig, E. O. 1915. Injurious and beneficial insects of California. Sv.ppl. to 
Afo. Bull. Calif. State Com. Hort. 



136 


FOREST INSECTS 


Felt, E. P. 1905, 1906. Insects affecting park and woodland trees. N. Y. 
State Museum Mein. 8. 

. 1924. Manual of tree and shrub insects. 

and W. II. Rankin. 1932. Insects and diseases of ornamental trees and 

shrubs. 

Gossari), H. a. 1913. Orchard bark beetles and pinhole borers. Ohio Agr. 
Exp. Sta. Bull. 264. 

Graham, 8. A. 1922. The red turpentine beetle in Itasca Park. State Entomol. 
Minn. 19</i Rvpt. 

Herbert, F. B. 1920. Western twig primers. Jour. Econ. Entornol. 13: 
3fK)-363. 

Hopkins, A. 1). 1894. Defects in wood caused by inset^ts. WcM. Vo. Agr. 

Exp. Sta. Bull. 35. 

. 1894. Black holes in wood. W. Vn. Agr. Exp. Sin. Bull. 3t). 

. 1899. Insect enemies of forests in the Northwest. U.S. Dept. Agr. 

Div. Entomol. Bull. 21. 

— 1899. Report on investigations to delermine th(^ cause of unhealthy 
conditions of spruce and pifje. W. Va. Agr. Exp. Sin. Bull. 56. 

— — . 1901. Insect Enemies of the Spruce in tlie Northeast. U .S. l)c})t. Agr. 

Bur. Entomol. Bull. 28. 

. 1902. lns<‘ct (aiemies of the pine in the Black Hills forest reserve. 

U.S. Dept. Agr. Div. Entomol. Bull. 32. 

■ . 1903. Insec^t enemies of the redwood. U.S. Dept. Agr. Bur. Forestry 

Bull. 38. Pt. III. 

1905. Th(^ Black Hills beetle. U.S. Dept. Agr. Bur. Entomol. Bull. 56. 

— — . HK)7. Pinhole injury to girdled cypress in the South Atlantic and Gulf 
Stat(^s. U.S. Dept. Agr. Bur. Entomol. dr. 82. 

— — . 1909. Insect depredations in North American forests. U.S. Dept. 

Agr. Bur. Entomol. Bull. 58. Pt. V. 

— — . 1909«. Markbe(;tlcs of the genus Dendroctonus. U.S. Dept. Agr. 

Bur. Entomol. Bull. 83. Pt. I. 

1909/j. The genus Dendroctonus. U.S. Dept. Agr. Bur. Entomol. 
Tech. Ser. 17. Pt,. 1. 

— . 1912. The dying hickory trees. U.S. Dept. :\gr. Bur. Entomol. Uirc. 144. 

— . 1915. Preliminary classification of the superfamily Scolytoidea. U.S. 

Dept. Agr. Bur. Entomol. Tech. Scries 17. Pt. II. 

1915a. A new genus of scolytoid beetles. Jour, li a.s//. Acwl. Sci. 6: 
429 433, 

•. 19155. Classification of the Cryphalinne. U.S. Dept. Ayr. Office of Sec. 

Re pi. 99. 

Hopping, G. R., and ,1. IT. Jenkins. 1933. The effect of kiln Temperatures and 
air-seasoning on Ambrosia pine worms. Can. Dept. Jut. Forestry Servi.ee Circ. 
38. 

Hopping, R. 1922. Coniferous liosts of Ipidae of Pacific CoasT and Rocky Moun- 
tain region. Cnn. Entomol. 64: 128-134. 

— — . 1924. Yellow pine as a host in British Columbia. Can. Entomol. 66: 

125 128. 

. 1925. Jiiniperus scopulorum as a host. Can. Entomol. 67: 105-106. 

Hubbard, H. G. 1897. The ambrosia beetles of the United States. U.S. 
Dept. Agr. Div. Entomol. Bull. 7. 

Keen, F. P. 1928. Insect enemies of California pines and their control. Calif. 
Dept. Agr. Resources^ Div. Forestry Bull. 7. 



THE BEETLES 


137 


. 1929. Bark beetles of the family Scolytidae infesting forest trees of 

Western United States (mimeographed). Bureau of Entomology. 

. 1933. Note on the hibernation habits of some engraver beetles of the 

genus Ips. Jour. Econ. Entotnol. 26: 297-299. 

. 1933. An 8-ycar campaign against the mountain pine beetle. Forect 

Worker. January, p. 13. 

. 1933. Forest insect handbook (mimeographed). Forest Serv. R-O. 

Mathkks, W. G. 1931. The seasonal history of J)ry(Ha)etes confusus Sw. Can. 
Entoniol. 63: 247-248. 

Miller, J. M. 1914. Insect damage to the cones and seeds of Pacific Coast 
conifers. U.S. Dept. Agr. Bull. 95. 

. 1915. Cone beetles: injury to sugar pine and western yc'llow pine. 

U.S. Dept. Agr. Bull. 243. 

and J. E. Patterson. 1927. Preliminary studies on tlu^ ndrttioii of fire 

injury to bark beetle attack in western yellow pine. Jour. Agr. Hes. 34 : 
597-013. 

Packard, A. S. 1890, Fifth report United States entomological commission. 
U.S. Dept. Agr. 

Peirson, II. B. 1923. Insects attacking forest and shade trees. Maine Fore.st 
Surv. Bull. 1. 

Si'HEDL, K. E. 1931. Morphology of the barkbeetles of the genus Onaiholrichus. 
Smithsonian Miscel. Coll. 82: No. 10. 

Schwarz, E. A, 1899. Description of new species of Coleoptera. Psyche 8: 
Sup pi. I. 9-13. 

. 1920. A new Scolytid beetle from Florida. Proc. Entomol. Soc. Wash. 

22 : 222-220. 

Snyder, T. E. 1927. Defects in timber caused by insects. U.S. Dept. Agr. Bull. 
1490. 

St. George, R. A., and J. A. Beal, 1929. The southern pine beetle: A serious 
enemy of pines in the South, U.S. Dept. Agr. Farmers’ Bull. 1580. 

SwAiNE, J. M. 1917. Canadian bark beetles. Pt. 1. Can. Dept. Agr. Bull. 14. 

. 1918. Canadian bark beetles. Pt. IF. Can. Dept. Agr. Bull. 14. 

. 1924. Control of the destructive spruces bark beetle in Eastern Canada. 

Can. Dept. Agr. Pam. 48. N.s. 

— 1925. The factors determining the distribution of North American 

barkbeetles. Can. Entomol. 7: 201 200. 

. 1929. The biology of Canadian bark beetles. Can. Entomol. 61: 

145-140. 

— ^ 1930. The (*astern spruce bark beetle. Special Circ. Can. Dept. Agr, 

Div. Forestry. 

Trimble, F. M. 1924. Life history and habits of two Pacifie Coast bark beetles. 
Ann. Entomol. Soc. Am. 17: 382-390. 

Walther, E. 1933. A practical method of controlling DendrocUmus m/eas Lee. 

Jour. Econ. Entomol. 26: 828-831. (See also Pan Pac. Entomol. 9: 47.) 

Wa I’soN, E. B. 1927. Notes on the hibernation of the spnuje bark b(H?tle, Ips 
perturbatus, in northern Ontario. Can. Entomol. 69: 120—121. 

. 1928. The bionomics of the spruce Ijarkbeetle, Dendroctonus piceaperda 

Hopk. Sd. Agr. 8: 10. 

Webb, J. L. 1900. The western pine-destroying barkbeetle. U.S. Dept. Agr. 
Bur. Entomol. 58. Pt. II. 



CHAPTER VI 


THE BEETLES [Continued) 

THE FLATHEADED AND THE ROUNDHEADED BORERS 

THE FLATHEADED BORERS 

Th(! fliillioaded borers, family Buprestidae, are small to large, 
oft('ii beautifully marked, metallic-colored, oval bccdles. The white, 
l(‘gl('ss, hammerheaded or flatheaded larvae give the common name 
to the family. 

Many of the beedh'S feed to some extent on tite foliage or bark 
of th(^ twigs of the host or some other plant. W here they are common 
they soiiK'times caus(“ considerable defoliation to individual plants. 

All t he larvae are miners in the tissues of plants. Most species 
mine tlu' inner bark or wood of trees and shrubs; one mines the hard, 
woody coiu's of coniferous trees; whih; some; work bedween the uptier 
and lower surfaces of leaves. The mining in the tissues of the plant 
may cause tlu; d(‘ath of a part or the whole of the plant or, in the case 
of a foH'st tree;, the injury or total loss of the wood which is the principal 
product. 

I’lie eggs are laid singly or in a group on the surface of the leaf, 
bark, or wood or are tucked into a hoh; or crevice; in the bark or wood or 
l)la(;(‘d under the bark on the; surface of the wood. Part e)f the larval 
.stage' is peusse'd in a mine in the leaf, bark, or wewd; and part, the pupal 
eer re'sting pe'riod, in the so-called pupal cell at the end of the mine. 
He)me' le'af mine'rs, heewever, appear to spend the larval resting period 
anel the* pupal iK'riod in the soil. 

The bee'tle usually emerges from the pupal cell during the spring or 
sumnu'r, fe'e-ds fe)r a short time, mates, and lays its eggs soon afterward. 
The eggs hatch in from 10 to 50 days, and the young larvae start 
mining. The larval stage in some leaf miners is over in a month or 
more, while in sonu; wood borers it may last for several years. Usu- 
ally, how('V('r, there is one complete generation every year or at most 
every two years. With most species the pupal stage is over in a 
month, but there is some evidence that a few species pass the winter 
as a pupa. Many species overwinter in the adult stage in the pupal 
cell, and it has been noted that some hibernate over the winter after 
enu'rgence. The beetles of most species, however, die within a 
month or two after emergence. 
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The bark borers or cambium borers usually mine the inner bark 
and outer wood of dying or dead plants. Some, however, will attack 
and kill perfectly healthy cambium, either of a part or of the whole 
plant. Certain of the species that mine the living bark do not kill it 
but cause the formation of abnormal growths called galls. Others 
kill part of the living tissue, which soon hc^als over and causes a ‘^gum 
spot,^^ pitch pocket,^' ^‘check,’^ or other defect to form in the wood. 
Some borers mine the pitchy wood of tn^es '^boxed'^ or ^‘scarred^^ in 
turpentine operations and not only destroy considerable timber 
because their mines spoil it for high-grade uses but wt^aken th(» trunk 
so that the tree is blown over by the wind, 
and its life as a turpentine producer con- 
siderably shortened. Others mine only the 
wood of dying and dead trees but do much 
damage because their work injures much 
valuable material. Some wood borers that 
mine stumps, branches, and old dead trees 
are beiK^ficial, because their mines increase 
the rate of disintegration in such material 
which is useless to man. Some damage by 
flathead defoliators may be prevented by 
spraying or dusting the plants to be pro- 
tected with an arsenical or other poison. 

Cambium miner damage may be prevented 
or mitigated by the use of mechanical pro- 
tectors, repellent sprays, or through forest 
management and sanitation by the destruc- 
tion or tn^atment of infested material 
or material apt to become infested. Wood-borer damage is 
prevented by the practice of forest sanitation, which eliminates 
favorable breeding material; and mitigated by the use of injured 
material for the purposes for which it is best suited. 

A few representatives of the most important genc^ra are listed here 

The genus Chrysobothris Esch. contains some of the more common 
and injurious members of this family. They arc small to medium- 
sized beetles, usually not conspicuously colored. 

The flatheaded apple-tree borer, Chrysobothris femorata (Oliv.), 
is probably the best known flathead in America. It is injurious to 
shrubs and shade, ornamental and fruit as well as forest trees. The 
adult is an oval, flattened, dark grayish-bronze beetle, about 10 mm. 
in length by 5 mm. in breadth. The wing covers are marked with 
two wavy, depressed bands of a lighter color. The forelegs of the 
males are armed with several small teeth, and their heads are green. 



Fi(i. 57.- Tho Hathoiulorl 
iipplo-tri'o ))ori*r, Chri/sobothris 
femorata (Oliv.). X 
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The eggs arc pain yolhnv, flattnned, di«klikc, wrinkled, and about 1mm 
in diaLter. The Adl-grown larva is yellowish white nnd about 
25 inin. long. The first .segment is largo and round, and the plates aic, 
well-d<!veloped. 'fhe ajie.x of the V on the dorsal segmmit extends 
to (he anterior nmrgin of the rugose area. The pupa is about the 
•same .size a.s the adult, Avhite at first but later (aking on the colors 
of tlio iulult. 

Tho })rotl(‘s aro found from about the first of May until the rniddlo 
of August. I'hoy fly about in tho warm sunshino or run rapidly over 

the bark of living, dying, and dead 

t . trees. The eggs are usually laid in 

y ; erevie(‘s or under flakes of the bark at 

h the edge of nounds or on dying trees. 

|]' ] Sometimes ( hey are laid on the smooth 

bark. They hatch bi from 12 to 20 
days, and the young larva bores 
through th(? bottom of the shell down 
into the bark. 

Feeding as it goes, the l‘i»’va exca- 
vates a mine several in (dies long in th(^ 
immr bark and out(*r wood. TIk* mine 
is narrow at the start but broadens 
(‘onsiderably as the larva develops and 
iner(‘as('S in siz(‘. Usually liy late 
sumnuu’ full growth is n'aehed, and the 
larva forms a c*(dl in tho outer wood 
into which it seals itsedf by a plug of 
borings, nvsts awhile, and then pupab’S and transforms to a beetle. 

Idle larva usually r(\sts over th(» wint(*r in tin* pu[)al cell before 
pupating and transforming; soiiH'timc's it rests over two winters. 

The ])upal stage lasts from two weeks to two months, depiuiding 
upon climatic^ conditions, and the young beetles pass a week or two 
in th(‘ ])upal cells before emerging, mating, and laying eggs to start a 
new g(‘neration. 

Chrysohothns fnnoratn (Oliv.) occurs in practically every state in 
the Union and in Canada. The gnvitest damage is done to newly 
planted trees, many of whicdi are attacked and killed the first year 
after they are transplanted. 

The first evidence of an attack is usually a wet spot on the bark. 
Later there is a sunken area Avhich cracks and shows the mines filled 
with boring dust beneath. 

Control in forest trees is generally not necessary. In ornamental 
and other trees it consists in keeping all breeding places, such as dead 



Fkj. 58. Pupa and recently trans- 
forinod aduU of Chrysohothris sylvania 
Fall ill tluMF colla in DouglaH fir. 
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and dying trees and primings, cleaned up; maintaining all trees in good 
condition by cultivation, irrigation, etc.; and sometimes, as in the 
case of newly planted trees, protecting them by the use of a mechanical 
tree protector. 

The Pacific flatheaded apple-tree borer, C, mali Horn, is slightly 
smaller than C. femorata Oliv. The forelegs of the male are not 
toothed but (expanded at the tips. The species injures and kills many 
shrubs and fruit, shade, and ornamental trees in the Pacific states. 

The cedar fiatheaded borer, C. nixa Horn, is an (uuany of Juniperus 
communis in Yellowstone National Park; J. occidentalis in Oregon; and 
inciiuse cedar, Lihocedrus decurrenSj and Monterey cyprc .ss, Cupressus 
macrocai'pa in California. 

The southwestern juniper flatheaded borer, C. texa 7 ialjcc., attacks 
several species of juniper in the southern Rocky Mountain states. 

The mesquite flathead, (7. octocola Lee., riddk's the wood of injured, 
dying, and dead mesquite, Prosopis julifloi'ci, and paloverde, Cercidium 
(erreyanumy in the Southwest, often causing severe injury to posts and 
firewood. 

The California flathead, C. californica I^ec., mines the exposed 
roots of various pines in California. 

Numerous otlu'r spijcies of Chrysobothris attack various species 
of deciduous and coniferous trees and cause similar damage. Some 
act as bark looseners and damage rustic work of various kinds. Only 
a few are listed here. 

In the eastern states, C. hlanchardi Horn occurs in pines and larch; 
C, pusilla Cast, in spruce and fir; C. sexsignnta Say in hardwood trees. 
C. dentipes Germ, is generally distributed throughout the United 
States in pines and larches. In the West we find C. caurina Horn, 
C. purpurifrons Mots., C. dolata Horn, and C. monticola Pall attacking 
pines; C. sylvania Pall in Douglas fir; C. viridicyanae Horn in juniper 
and cedar, and C. carinipennis Lee. in pint*s, larch, and Douglas fir. 
C. ignicollis Horn attacks junipers, and C. liidijicata Horn attacks pines 
in the Southwest. C, irinervia Kby. is found in pine and spruce in 
Alaska and th(^ Hudson Bay region. 

Tlui genus Buprestis includes a gri'at .many medium-sized to 
large bei'tles, the larvae of which bore in the wood of broadleaved 
and coniferous trees. They are found ])ractically throughout the 
United States and Canada. Some species do considerable damage to 
treejs by mining the wood of the main trunk. Some are of considerable 
benefit because they mine the wood and cause more rapid disintegra- 
tion of stumps and other debris left in logging. 

Control of the injurious species is diffiimlt. Keeping the forest in 
as sanitary condition as possible lessens thi^ damage. All wounds on 
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valuable trees should be protected by shellacking and covering with a 
good protective paint. 

The golden buprestid, Buprestis aurulenta L., is a golden-green or 
blue-green beetle with four ridges on each elytron. Usually the elytra 
are edged with copper margin, and often the thorax is coppery. 
The length varies from 12 to 23 mm. The larvae are common miners 
in the pitchy wood of scars on stumps, trunks, and branches of pine, 
sprucHi, and Douglas fir and have been reported from western red 
cedar. They cause considerable damage to the wood of lightning- 



Fi(j. 59. Tlio bupres- 

tid, Huprrstis aurulenta L. 
X 4. 


struck, fire-scorched, blazed, and otherwise 
injured standing trees by mining the pitchy 
scars. They also attack sawn lumber, 
being one of the very few species of 
Buprestidae which do Sot absolutely 
require bark in which to lay their eggs. 
The larvae may live for years in the wood, 
transforming and emerging as a beetle 
years after the wood has been made into 
lumber and used in houses, etc. Pu- 
pation and transformation to the adult take 
place in a cell in the wood during the 
late summer or autumn, and the beetle 
winters over in the cell and emerges the 
next si)ring or summer. The usual life 
cycle is three years or more. The species 
occurs throughout the Rocky Mountain and 
Pacific states and southwestern Canada. 


B. atriata Fab. is quite similar to aurulenta except that the color 


is usually brown with faint greenish reflections; the size is slightly 
small(‘r. The range is from southeastern Canada to eastern Texas. 


Th(^ hosts are pine and hemlock. B, sulcicollis (Lee.) is slightly 
smaller than the preceding species, dark brown in color, with the 
elytral ridges convex, and the third short. It occurs in southeastern 


Canada and northeastern United States in pine. B, adjrcta (Lee.) is 
shorter and stouter than aurule^ita, and the elytra have eight ridges. 
The color varies from green to coppery, with the under surface usually 
violet. The range is from British Columbia to California through th(i 
Rocky JMountain and Pacific states. The hosts are pine and fir. 
B. apricans (Hbst.) averages slightly larger than aurulenta; the color 
is dark brown, and the elytra are without distinct ridges. The species 
attacks injured, dying, and dead pines throughout the southern states. 
Considerable injury is caused to longleaf pine boxed in turpentining. 
The mining of the heartwood by the larvae weakens the trunk and 
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often causes the tree to break over, as well as spoiling i)()rtions of it for 
lumber. One i)er cent of tlie output is sometiuK'S ruinc^d, and 5 per 
cent nuliUM'd to lowin’ grade'. B. decora (Fab.) is a narrow green species; 
the elytra are without ridges, and the tips an' bidinitati'. It liv(*s in 
dead pine in thi' Soutlu'rn slati's, winti'riog ovi't* as a beetle in a 
pupal C('ll in th(' wood. Thi^ life eych* takes sc'Vi'ral yc'ars. B. 
Salisbury crisis (TTbst. ) is a short oval gn'en s]xn*i('s, tlie tips of the elytra 
having a single tooth on thi' iimin* margin. The species occurs from 
Wisconsin to Aiassachusi'tts and south to Georgia. 

B. rna c u la five n Iris Say is a dark-brown to gri'i'nish oval b{'('tl(^ from 
14 to 20 mm. in h'ngth. The face is partly yi'llow, and there is a 
row of yellow or orange' patches along each side' of the^ abelomcn. The^ 
species range's threjugh southe'aste'rn Canada anel the northern state's 
to the easteM’n slope of the' Rocky Are)untai?is. B. rusticoruni (Kirby) 
is broader, elarke'r, anel more' oblemg than maculalivcntris. ddie^ 
elytra are' strongly furrowe'd, and the'ie is a row e)f ye'llow or re'd spots 
along each siele e)f the abelomen. These spe)ts are e)fte'n reHliU'od to a 
singles pair on the* last segment. The spexae's ranges threnigli the Rocky 
Alountain anel Pae'die* stale's in Douglas fir anel white fir. Tt eleie's very 
little elamage anel is of seinu' beiu'fit be'cause e)f its habit e)f mining de'ael 
wood. B. suhornata (Le'e*.) is similar te:) ruslicoriitn e.‘Xf‘e>pt that the 
coleir is dull gre'e*n or breinze with a vieile't tinge'. The^ range) is the 
Rocky Mountain anel Pae*ific state's; anel the' lieist plant, pe)ndere)sa 
pine. B. inaculipcnnis (ieiry is rather small (10 to 15 mm. long), 
lilackish with a brassy tinge, anel has the elytra markeel with scattered 
yellow spelts or ])ate‘he's. The range is frenn Alaine) te) Florida and 
Missouri; anel the' lieists, ])ine' anel he'inleje'k. B. lincata (Fab.) is a 
meelium-size'ei elark lie'etle' 12 to 17 mm. long, usually witli two more or 
le)ss e'onne'cte'd brick-re'd te) ye'llow leingituelinal markings eni each 
('lytre)n. It range's through the Atlantic state's fre)in (Janaela to 
Texas. B. nuitalU (Kirby), a black-bronze), glossy beetle, 15 to 
17 min. le)ng, has e'ach elytron usually marke'el with thre'o equi- 
distant irregular ye‘lle)W spe>ts arrange'd in a longituelinal row. The 
range is ne)rth fre)m Wyeiming to e'aste'rn anel we ste'rn Canada and 
Alaska. The hejst plant is pine. B. alfcnians (Jx'er.) is slightly longer 
than nuUaJli. The colors are abe)ut the) same', but the ye)llow elytral 
patches are more bre)ke)n up by the e'lytral ridge'S, and the elytral 
intervals are alte'rnately more conve'x. The) si)e'cie's lives in pine in 
the Rocky Mountain state's. B. consnlaris Ge)ry is similar to alternans, 
but the e'lytral intervals are not so strongly ce)nvex, and the yellowish 
patches are divided by the elytral groove's, d'he' range is northeastern; 
and the host plant, pine. B. laeviventris (Le'C.) is 14 to 20 mm. long, 
greenish to blackish bre)nz(', with each ('lytre)n marked l)y large yellow 
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patches more or less connected into a longitudinal stripe. It occurs 
in th(^ Pacific states, where it is the commonest buprestid around piiu). 
It is of considerable b(‘n(‘fit because it mines in stumps, snags, etc., 
and assists in the rapid disintegration of dead trees. 

B. langi (Mann.) is from 13 to 21 inm. in length. The general 
color is a goldcMi gre(*n, sometimes with bluish or purplish tints. 
Kaeh elytron of the* f(‘mal(‘ may be entirely green or marked with one 

or two bars of waxy white or ycdlow. 
Ka(*h (‘lytron of the mak^ is marked by three 
bars of white or yellow. Tlie rang(^ is from 
Alaska to Mexico through th(‘ Rocky 
Mountain and Pacific states. This beetle 
is rear(‘d only frcjin the wood of ilouglas 
fir, although the adults fn'quc'ut th(‘ leav(‘s 
of th(‘ willow, pop!:ir, and Jd(M*. B.fasciata 
Fab. is similar to langi )>ut slightly smaller 
and usually darker, with the elytral intervals 
b(‘twe(‘n striae broad. Larvae^ and host 
plants unknown. The adults iu.ve been 
found on ])ine logs and on maple and ])oplar 
foliage*. The range is throughout the 
lOastern states and Canada from Minnc'sota 
(o Quel)(*c and south to the* West Indies. B. 
connvxa Horn is 13 to 15 mm. long, with 
eoj)pery thorax and brilliant gr(‘en elytra edgi'd with eopjxn’y side 
margins. It has b(‘en n'areal from ponderosa pine* ami .I(‘fiV(‘y pirn* in 
()n*gon and California. 

B. conjlnctMi Say is elongate oval, 12 to 17 mm. long, ^riu* ground 
color is emerald gnx'ii to blue-gree*n, and the elytra an* eovc'nal with 
num(*rous yellow s])ots. The mak‘S an* mark(*d Ix'iiealh with yellow 
patelu's. The* spe'cie's has been n*ar(*d from aspen and eottonwoexl. 
The distribution is the* Paeafie, Rex^ky Mountain, anel ne)rthe*rn 
Mississippi Valle*y state*s to ('anada. B, rujipcs (Oliv.) is rather 
slende*r, 12 to 28 mm. lemg, dark grexai, with the elytra marke*el with a 
long ye*lle)w basal ])ate'h and twe) cross bars of ye*llow. The* fe)od plants 
are hicke)ry, bee*ch, ehe*stnut, oak, elm, tulip, poplar, anel sour gum. 
Thei range is from Kansas to Ne*w Jerse*y and south te) Floriela and 
Te*xas. B. fremoniuic Burke is broad oval, 16 to 20 mm. long, thorax 
brownish bre)nze, elytra reddish yellow markeel by a single purple 
spot or pate'll near the middle of the outer margin. The fe)od plant is 
fremontia, slippery elm, or leatherwexid, Frernontia calijornica^ and 
the range eastern and seiuthern California. B. viridifiularalis N. & 
W. is elongate eival, 11 to 22 mm. le)ng, thorax emeralel given, elytra 



t’K j . ()( ). H u i>rt st is /(u vitu n/ris 



THE BEETLES 


145 


reddish yellow with a green sutural stripe and one or two green 
cross bars behind the middle, often tipped with orange. The food 
plants are cottonwood, poplar, and alder, and the range is from Wash- 
ington to California. B, gibbsi (Lee.) is from 15 to 20 mm. long, 
general color dark green. J^]ach elytron is marked by three rather 
large yellow patches. The last two are smaller than the first and 
usually (‘dged with orange. The food plants arc black ajid Garry 
oak, and the range is Washington, Oregon, 
and California. 

The genus Melanophila Ksch. includes 
small to medium-sized beetles the larvae 
of which bore in the inner bark and outer 
wood of coniferous and, rarely, broadleav('d 
trees. The life cycle is usually one year. 

In souK^ cases, however, i)art of the brood 
will remain in the larva stage for several 
years. They are found throughout the 
timber areas of Canada and the Uruted 
Stat(\s. 

Som(' species cause considerable damages 
to the forc'sts of the Pacific states by 
attacking living trees and mining the 
cambium. Many trees are kilk'd, and 
others which recover have the wood 
s(^rioiisly damaged by the gum-spot defects 
which develop in the wood that has been 
injured by ilie mines. 

Melanophila noiala (Cast.) is blackish 
bronz(^ with (4ytra marked with yellow. 

The y(‘llow d('sign may vary from a broad band to small spots 
or may b(^ entirely missing. The range is from Indiana to New 
Jersey and south to Florida. The host plant is pine. 

M, consputa Lee. resembles notata, but the tii)s of the (Jytra an^ 
rounded, and the first segment of the posterior tarsi is not longer than 
the next two. The larvae mine tluj inner bark and outer wood of 
injured, dying, and dead pine and incense cedar. 

The beetles are common in late summer around burned areas. 
Apparently they prefer to lay their ('ggs on scorched trees. Smoke 
appears to attract them, and often they are common around forest 
fires, smelters, etc., where they crawl on the workmen and nip 
them. 

M. acuminata (Dc G.) is similar to notata, but the front is more 
densely punctured, and the color is always black. The host plants 



Fkj. 01. — M clanophifn ttrvm- 
mnndi (Khy.), adult, X 5.3, 
larva X 3.3, and larval iiiiiios 
on innor nark. (U.S. Dvpt. 
Agr. Hur. KntumoL Plant Quar. 
Kdmonslnn.) 
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are pine, spruce, fir, and arljorvitae. Tlie range is from Pennsylvania 
to Wisconsin and \v('st and south through tlu^ Rocky Mountain and 
Pacific states. Tliesi^ lieeth'S also like smoke and arc common around 


forest fir(*s and seorclu'd timlx'i*. 

M. atro'pvT'pxirea (Say) is similar to acAimhinta, but the color is 
more shiny, and th(' tips of the (‘lytra lerininate in a true spine. The 
liost plants are ]\Ioiiterey cypress, incense cedar, oak, and mountain 
mahogany. The rejanted range is from Kansas west to the Pacific 


stat(‘s. 


ruj. i\'2. 



L.*irv;il iriiiios of AfcIanoi»hila ailifornica Van 1). in inner Idtrk f)f (k>nlt«*r i>ine. 
{U.S. Dept. A(jr. liiir. KntomoL Plant Qnar. I^holo Inj Milhr.) 


M. (Inimitiondi (Kby.) is sli»;litly shorli'i* aiul broad(‘r than, the 
pr(*c('dinf»; sp(‘(*i(‘s. Tin* color is dark ])r()\vnish l)r(>nzc. The elytra 
ar(‘ oftiai marki'd with threx' or four small yt'llow sjiots; th(^ tii)S are 
round('d. The thorax is (ransversely rid^(‘d, and often tlau’e are 
three lonj>;itudinal ridf;(\s on (‘ach (‘lytron. The spi'cies attacks and 
kills many tr(*(’s and causi's deh'cts to form in tln^ wood of otlu'rs which 
it attacks but fails to kill. The host phuits are larch, spruce*, liemloek, 
Douglas fir, and true hr. The range is from Brunswick to Quebec, 
Hudson Bay, Alaska, and south through the Rocky Mountain and 
Pacific states. 

M. (Jnirnmoiidi ahics C. & K. is similar to drummondi except in 
color, which is liright green. The host plant is balsam fir; and the 
range, from New Brunswick to New Hampshire and Quebec. 
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Af. fulvoguttata Harris is similar to drummondi except that the 
thorax and the elytra are not ridged. The host plants are hemlock, 
spruce, and larch. The species is a destructive enemy of the eastern 
hemlock where the trees are undergoing adverse conditions such as 
drought, drainage, or those that follow lumbering. The range is 
from Maine to North Carolina and west to Michigan. 

M. californica Van D. is similar io fulvoguttata but is narrower and 
more convex, with more acute angles to the thorax and with a subs(T- 
rate ridge on the last ventral segment near the side margin. The host 
is pine; and the range, California and 
southern Oregon. 

M, pini-edulis Burke is similar to 
fulvoguttata and californica except that the 
markings on the elytra are considerably 
larger, and the submarginal ridge on the 
last ventral segment continues around the 
apex. The host plant is the pinon pine; 
and the range, Colorado, Utah, and 
Arizona. This speedes assists bark borers 
and bark beetles to kill weakened trees. 

M. gentilis Lee. is 8 to 14 mm. long and 
dark green or bluish green in color. The 3^5^^ of'ntiHs 

thorax and elytra are evenly punctured, and 

there are no ridges or spots. The host plants are pines, and the range 
is from South Dakota through the Rocky Mountain and Pacific states. 
The species is very injurious to second-growth pine in some localities, 
especially sugar pine, and often kills both small and large trees. 

llie preceding species work in a similar manner and have larvae 
that are difficult to differentiate. The following two species work in 
small suppressed trees, in the lower supi)ressed branches of large 
trees, or in the tops of dying and drying-up trees. The rugose areas 
on the plates of the prothorax of the larvae arc much narrower than 
those on the plates of the preceding species. 

M, inlrusa Horn is a dark-bronze species 6.5 to 10 mm. long, with 
the thorax usually brighter and more coppery than the elytra, which 
are covered more or less with some short, light hairs. The range 
is from Colorado to California and Arizona. The host plants are 
various pines. 

M, aeneola Mels, is similar to intrusa but smaller. The range 
is from the New England states to Michigan and south to Georgia. 
The host is pine. 

The genus Agrilus Steph. contains a large number of species of 
small, slender, dark greenish, bluish, or coppery-bronze beetles. 
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usually of a single color but sometimes spotted and sometimes with 
the head and thorax of a different color from the elytra. The larvae 
are long and slender, white or yellowish white, and the last segment 
bears a pair of distinct dark-toothed sclerotized projections. P^ach 
j)late of tlu; first segment is marked by a single median bisecting line'. 

The larvae are bonu's in the inner bark and wood of the twigs, 
branches, trunks, and roots of a great variety of broadleaved trees 
and shrubs. Some sjiecies mine the growing wood and cause enlarged 
growths or galls to form. 

Pupation and transformation to the adult take place in a cell 
in th(^ bark or wood during the spring, and the adult ('merges soon 
aftc'rward through a different opening from the one through which the 
larva ('xcavatc'd the cell. 

‘^I'Ik' life cycle is one year for many species and two yc'ars for many 
otlu'rs. 

NuiiH'rous specie's are of considerable economi<‘ importance because 
th('y kill twigs, branchc's, or often the entire trcje. 

Injurious spc'cic's may be controlled by cutting out and burning 
th(^ inf('st(*d twigs and branches or by cutting and tn'atiii^ inh'sted 
tr(*('s by burning or removing them to places where the emerging 
ins('(d,s cafuiot ('scjipe to lay their ('ggs on other trees. 

K('|)('ll('nt washes on the bark or poisoned sprays on the foliage 
may afford some protection to ornamental trees. 

A(aM)rding to tlu'ir work the numerous species of the genus may be 
divid('d into five groups: those that girdle and kill twigs and small 
branclu's on living j)lants, those that mine the shoots of living plants, 
those' that girdh^ and kill large bramdies and the trunks of living plants, 
those' that mine dying or dead twigs on living trees, and those that 
jnine in the bark and wood of dying trees. 

Pacific oak twig girdler, A. angcliciis Horn. — ^This is a typical 
re'pre'senlative of the group that girdle and kill twigs on living trees. 
It attacks and kills many twigs on various specie's of oaks in central 
and southern California, the twigs of the California live oak being 
pre'fe*rre'd. The killing of the twigs give's the tree a very ragged 
appe'arance and destroys to a considerable extent its value as an 
orname'iit. 

The' life cycle is two years. The slender, brownish-bronze beetle^s, 
5 to 7 mm. long, with coppery or slightly golden thorax, emerge from 
the twigs during May and June. The males have dark-green faces, 
and the females brownish-bronze ones. They crawl and fly over 
the foliage, feeding on the leaves and mating. Soon after mating, 
the female's lay dull, white, flattened, oval, scalelike eggs, 1)4 mm. 
long, singly on the smooth bark of a living twig near the end of the 
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last yearns growth, usually near the base of a small lateral twig or leaf 
scar. The egg darkens with development and in a f(^w days becomes 
shiny black. It is covered with a varnish-like substance which 
catches the dust, etc., so that in a week it looks like the brownish or 
blackish-gray bark of the twig. 

In from two to three weeks each fertile egg hatches by the young 
larva^s boring through the bottom of the shell down into the tissiu's 


of the twig. It mines down the twig, boring through 
the inner bark and wood, usually spiraling the twig and 
killing the part mined. During the first year the mine 
goes down the twig only a few inches, and just a f('\N 
leaves turn brown. The second year the spiral mining 
continues for a foot or more down the branch, all the 
twigs and smaller l)ranches terminal to the end of the ,9 
mine are kilk^d, and a considerable number of leaves 
turn brown. During the second winter the larva spends 
considerable time outstretched in the mine in tlu' wood 
of th(i branch. ''Fhe S(M;ond spring it does some more 
spiral mining through the cambium and then boros back 
up the branch for an inch or so, goes into i\m wood, and M 
excavates an oblong, oval pupal cell, which terminates ® 
close to the outer surface of the bark. The full-grown 
borer is slender, whitish, and about 18 mm. long. The 
mouth parts and projections on the thirteenth segment 
are dark brown or black. 

As soon as the pupai cell is formed the borer shortens 
up to about half its former length and soon pupates into a 
delicate white object with the head, body, wings, and legs 
faintly indicated. The eyes soon begin to darken, and in Work of Padfic 
about two w^ceks all the head, thorax, and underside ol the 
body hav(^ (flanged to a brownish bronze. TIk^ wings and angdicua Horn., 
elytra, which are folded on the breast, and the dorsal 
surface of the abdomen remain wliite. Transformation ol the i)Tipa 


to the beetle now takes place, and the wings and elytra move ov(‘r 
the back. Soon the back and elytra take on tlu^ normal bronze' color 
of maturity, and in a few days the beetle gnaws its way through th(^ 
thin layer of bark and crawls out on the branch and to the foliage. 
This is about 23 months after the egg was laid. 

Although the twig girdler does considerable damage to oaks in 
California, it has troubles, too. Nine species of hymenopterous 
parasites have been reared from its larval mine's and X)upal c(41s. 
In one locality 50 per cent of the girdlers were parasitized by a single 
specieis, Doryctes maculipennis Rohwer. 
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The best method of control is to prune out the infested branches 
about Apr. 1 and place them in a box or barrel covered with a 16-mesh 
win? screen. This k(‘ops the beetles in, and they soon die, but allows 
the escape of the parasites, which are able to fly to the trees and attack 
any girdlers miss(‘d in th(? pruning. 

The oak twig girdler, A. arcAiatus (Say), is similar to A. angelicus. 
The beetle has the head and pronotum uniformly brownish cupreous 
and elytra black. The range is Massachusetts to Montana and 
south to Mississippi. The oak, beech, and chestnut are attacked. 

The hickory spiral borer, A. torquatus Lee., attacks 
hickory and pecan and ranges from Massachusetts 
to Illinois and south to Mississippi. 

The bronze birch borer, A. anxiiis Gory, is a 
tyi)ical r(‘pres(?ntative of the group that kills trees. 
The b(‘('tl(? is olive bronze m color and 5.5 to 13 mm. 
long. It occurs throughout southern Canada and 
most of the United States (‘xcept the? South. 
Practically all spc'cies of birdies, poplars, and cotton- 
woods are attacked and killed. It is sometimes a 
serious (‘luuny of ornanu'ntal birches in eastern 
Canada and eastern United States. One year a few 

i’ I U. ■ 1. n u 

bronze birch borer, brandies of tlio top may be attackc^l, and th(?n the 
j^rUusanxtus Gory. mail! trunk in the next year or 

two. The life cycle is one year. The beetles emerge 
during spring or early summer, feed on the foliage, mate, and lay 
their eggs singly, sometimes dose together, in the? crevices or rough 
places of the bark. In a few weeks the (?ggs hatch, and the young 
larva bores through the bottom of the shell down into the? inner bark. 
It gnaws a mine as much as 5 ft. long, winding and twisting through 

tlu? inner bark and deep down into the wood and out again. By fall 

the larva has become full-grown and excavates a pupal cell in the 
wood dose to the? bark. In this it rests until spring, when it pupates, 
transforms to a beetle, and emerges in a few weeks. 

Control of the bronze birch borer in ornamental trees consists 
of cutting out and burning all dying and dead infested trees or parts 
of trees. Usually, although only a few branches of a tree are attacked 
the first year, the attack will continue and kill the tree unless the 

infested parts are cut out and destroyed. In the forest, control 

consists of dean cutting and growing a dense stand. 

A. hetulae Fisher is a little green species 7.5 mm. long which works 
like anxius. It attacks river birch in Maryland and Virginia. A. 
populi Fisher is a bronzy or coppery-green species 7 to 10 mm. long 
which attacks poplar and cottonwood from British Columbia and 
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Montana to California. A. fulminans Fisher attacks willow in 
southern California, Arizona, Nevada, and Utah. A. granulatus 
(Say) attacks poplar and cottonwood from soiith- 
eastcirn Canada to Montana and south to Colorado 
and North Carolina. A. quadriguttatus Gory is a 
large 10-inm. olive-grec^n to dark-brown species, 
with thn^e indistinct pubescent spots on each 
elytron. It attacks willow from Pennsylvania to 
Colorado. 

A. quadriimpressus Zieg. is olivaceous to black, 

7 to 10 mm. long. It attacks oak from Massa- 
chusetts to Michigan and south to Oklahoma and 
Virginia. A. quercicola Fisher is 5 to 9 mm. long, 
with pronotum gnien and (dytra black. It attacks ^ ? 

^ ® tt 1 XT two-lmed chestmit 

oak from Colorado to Utah and south to N(iw borer, Ayriins hUi- 
M(^xico and Arizona. wm/w.s (Web.), x 4. 

The two-lined chestnut borer, A. bilineatus (Web.), attacks 
and kills many oaks and ch(\stnuts in the eastern state's. The 
beetle is 4 to 9.5 mm. long; the pronotum and elytra are 
blae^k, with a narrow strip of rather dc'iise yellowish or 
whitish pub(‘sc('n(;e. The species works much the same 
as anxiuSj except that the larvae work more in the trunk, 
and pupation often takes place in the thick bark. The 
range is from (‘astern Canada to the Ilocky Mountains 
and south to Texas. Th(‘ variety carpini Knull atta(;ks 
beech, blu(‘ beech, and ironwood in Connecticut and 
P(*nnsylvania. A. juglandis Knull is 5.5 mm. long, 
with brownish pronotum and blackish elytra. It o(;(airs 
from Connecticut to Michigan and south to Virginia. 
The larva(i live in the outer bark of living butternut, 
injuring the tree so that it becomes attractive^ to other 
insects. 

A. poUtus (Say) is a small, slender species about 5.6 
mm. long. The color varies from golden green to bluish 
green and through all shades of cupreous to plumix'ous. 
Larva of the Th(^ range is through southern Canada and practically all 
ch esVn ut sections of the United States. The larvae live in numcr- 
h(yTe.r,Agniu8 ous specKiS of willow and dwarf maple and striped maple. 

Living willows are attackcjd and killed or partially killed by 
the mining of the larvae. Throughout most of tln^ range 
the life cycle is one year ; in the northern part it may be two years. The 
eggs are laid on the outer bark in flattened circular massc's of from one to 
twelve eggs, each mass covered with a varnish-like secretion. Pupa- 
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tion usually takes place in a cell in the outer wood. The variety 
burkci Fisher resembles politiis except that the color is deep blue. It 
occurs from British (.\jlumbia to California and cast to Wyoming. 
It attac^ks living ald(‘r and ofkai kills many trees or parts of trees in 
California. Sonudimes the tree overcomes the attack, and the old 
scars of tlH‘ wood an* cover(*d over by new wood. 

Although most of the species that attack and kill tre(‘S will attack 
and liv(‘ in r(‘C(‘ntly f(*lled and dying trees, there are a number of 

attack only recently f(‘lled or dying 
trees or the dying branches of living 
trees. lAHlo is known of their lif(^ 
histor3% but the life cycle appears to 
be one year. 

A. difficilis Gory occurs from 
Michigaii to lova and south to 
Louisiana and d'exas in pi-ickly ash, 
Xanthoxylumy and hon(‘y locust, 
Gleditsia; A. funripcntiis Gory, from 
N. C'arolina to Ohio aiul south to 
Texas in box eld(*r and maple; A, 
defvc.tuH Lee., from Massac lius(*tts to 
Iowa and Texas in oak; A. otiosus 
Say, from Massachus(‘tts to Iowa 
and south to Mississipj)i in hickory; 
A. trauiiimprcHfius Fall, from New 
Jersey to Indiana and south to 
North (Carolina and Arkansas in 
black walnut; A. Jro.sti Knull, from i\fassachus(*tts to Manitoba south 
to North Carolina in oak; A. fallax Say, from southeastern Canada 
to Iowa and south to Nt'W M(*xico and Texas in hon(‘y locust, (rleditsiay 
and hackberry; A, ohsohlogutiaius Gory, from Maine to Wisconsin 
and south to T(‘xas and Louisiana in beech, bhu* beech, birch, iron- 
wood, (XslryUj oak and hickory; A. rmpexus Horn, from Minnesota 
to Wyoming and south to Mississippi, Texas, and Arizona in paloverde 
and ])ossibly honey locust and black locust, Robinia; and A. egenus 
Gory, from eastern Canada to Wisconsin and south to Texas in black 
locust. 

Th(^ medium-sized greenish or dark bronzed beetles b(donging to 
the genus Trachykde Mars, have a thorax rather roughly sculptured 
and with a large* anterior iiK‘dian de])ression. The* larvae* are wood 
be)re'rs in the sa])wood and heartwood of the trunks, tops, and branches 
e)f various living conifers 


spee*ie‘s that, se) far as we know, 



Fuj. (is. — Cross soction of a cedar 
pole showing tunnels made liy the 
W(*stern cedar borer, T rachykde blondvH 
Mars. 
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Pupation and transformation to tho adult take placci in a coll 
in the wood during the suininer or fall. The hvvtlcH (‘merge in the 
spring. The life cycle takes several years to complete. 

The genus is southern and western, ranging from Virginia to 
Texas and from British Columbia to N.;w Mexico. 

Considerable damages to trees 
by the mining of the larvae of 
some of the species. 

The western cedar borer or 
powderworm, Trachykele hlondcli 
Mars., is the sp(‘ci(\s of greatest 
econo m i c importance. T h i s 
species, which occurs from British 
Columbia to California and also 
in New Mc^xico, attacks hcuilthy, 
living western rc'd cedar and 
cypn^ss tnu^s and often causes 
serious injury to the wood of the 
main trunk by riddling it with 
long, winding, flatteiKnl, oval 
mines. '’rii(‘ iniims in the wood 
ruin it for use as stav(‘S, shingU's, 
boat strips, or shiphip, wIktc' 
tightness is required, and cause 
serious dc'fects in furniture and 
finishing stock, which should be 
free from all blemishes. Wormy 
timber may be used for jioles, 
posts, planking, sills, or other 
material, where cl(‘arness and 
tightness are of no particular 
importance. 

T, bl07ldeli is a rather brilliant D<pt. Ayr. Bur. Entomol. Plant Quar. 

1 1x1 11 'i-i Photo by MULvr.) 

bronze-griHui Ixu^tle, usually with 

two rows of velvety black spots on the wing covers, which are 
oftened margined with coppery bands. The sides of the thorax are 
angulate. The size varms from 15 to 20 mm. in length and 4.5 to 7 
mm. in breadth. The egg is whitish, oblong, rounded at one end, 
bluntly pointcxl at the other, with the surface reticulated and about 
2.5 mm. in length and 1 mm. in breadth. The full-grown larva is a 
white grub about 38 mm. in length, with the first segment beiiiiid 
the head about 8 mm. in breadth. The thorax is broad and flattened. 


of economic importance is causcxl 



Fig. 61 ). — Iviirval minos riuido by the 
westorn rodar liorer, Trachykele hlondeli 
Mara., in hoartwood of rod cedar pole. 
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Ihe abdomen long and alraoet eyJindneal. The do«l plate m marked 
l,y two imiamKim. grooves forming an inverted V, with an oval, 
,lLng depn-ssion at the anterior end. The ventrri plate m marked 

by a broad, niodiaii, shiiiiJig groove occupying the posterior two- 
thirds of the plate, with a broad, oval, shining depression at its anterior 
cud. The pu]ja is about the size of the adult, oblong oval, white, 
and with a bluntly j)oint('d head. 

The speei('s overwinters as an immature larva in a mine or as a 
young beetle in a pupal cell in the wood. The beetles emerge during 
April, May, or June, fly to the foliage, feed on it, mate, and the female 

lays her eggs before the end of July. 

f The eggs arc^ laid under the bark scales 

of branches on living trees. They hatch 
in from two to three w(‘cks, and tlui larva 
starts boring through the bark and down 
into the wood. It lollows this down the 
branch into the trunk and up and down 
through the wood of the trunk for many 
feet until it becomes full grown, when it 
bores to within an inch or half an inch of 
the surfaces and excavates an oval cell, in 
which it pupates and transforms to the 

Many larvae boro back into tlu^ 
branches to form tluhr pupal cells. Most 
of the full-grown larvae pupate in July and 
Fall. X 4 . August and transform to beetles about 

three weeks later. The beetles nunain in 
the pupal c('lls over the winter and until late in the spring or summer 
before emerging. The complete life cycle probably takes at least 
three years and often much longer. 

Since T. hlondeli attacks and mines the wood of living trees only, 
control is rather difficult. Clearing up and destroying the tops and 
larger slash after logging should destroy many beetles. Much loss 
can be prevented by using the wormy logs for poles, })osts, planking, 
sills, or other material where tightness is of no particular importance 
and where wormy timber is practically as good as sound material. 
Once a tree is cut, it is not liable to further attack, and any infesting 
larvae usually die before causing much further damage. 

The western juniper borer, T. blo7ideli juniperi Burke, is a variety 
of the cedar pole borer. It is smaller and of a more delicate and 
brilliant green color. It attacks the wood of western juniper in the 
Sierras of California and causes considerable damage in some localities. 


Fio. 70. — TrachykeJe ojmlcnta 
Fall. X 4. 
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T, opulenta Fall is about tho same size as T. hlondeli. The color 
is not such a shining green, and the sides of the thorax are more 
rounded. It attacks and mines the wood of the incense cedar and 
the California big tree. The life history is practically the same as 
that of T, blondeli, 

T. hartmani Burke is a rough, dark-bronze beetle with black 
velvety patches on the wing covers and an angulate thorax. It 
is slightly larger and heavier than T, hlondeli. It attacks and mines 
the wood of the Sargent cypress in central 
California but is not common. 

T. nimhosa Fall is slightly smaller than 
T, blondeli (12 to 17 mm. in length, 4 to 
5.5 mm. in breadth), brownish bronze in 
color, and with the thorax slightly angu- 
late. It attacks red fir, white fir, and 
mountain hemlock in the mountains of 
California, Oregon, Washington, and 
British Columbia. It has been reported 
from Colorado. 

T, lecontei (Gory) is the smallest species 
of the genus, varying from 9 to 13.5 mm. 
in length and from 3.2 to 4.5 mm. in 
breadth. It is light brownish bronze in 
color, with thc^ wing (iovers marked by 
black velvety patches and the sides of 
the thorax almost parallel. The lif(^ 
history is similar to that of the other _ 
spcicies. The wood of the bald cypress phana pladda (Lee.) attackiiiK 
is attacked, and some damage is caused. knoheonc pmo. (J7.,s. 

The species has been found from Virginia Quar, Photo by Patterson.) 
to Louisiana. 

The genus Chrysophana Lee. contains only a single sp(^ci(‘s, C, 
placida Lee. These beetles are oval, flattened, and from 7 to 12 mm. 
in length and 3 to 5 mm. in breadth. Some specimems are entirely 
green or blue-green in color, some entirely reddish bronze, but most 
are greenish with a broad reddish-bronze stripe on each elytron. 
The larva is white, about 20 mm. in length and 4 mm. in breadth when 
full grown; the first segment is broader than those following, and 
both th(i dorsal and ventral plates are marked by a light median groove. 

The larva is a wood miner in the main trunk, branches, and 
cones of various coniferous trees. The larval mine usually starts 
from a dead spot on the outer surface of the tree and winds back and 
forth through the solid wood until it ends in the pupal cell near the 
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»urfa«. The horiags ««■ rather fine. Tl.e beetle fliea about the 
lroe.s in the forest and often rests on the foliage, where it feeds and 


mates . 

Pnf)ati(m and tin? transformation to the adult stage take })laee 
in th(; lat(‘ sumnuM- or fall. The adult overwinters in the pupal cell 
and (mierg(‘s in the early spring. Beetles have b(*eu found in the 
fi(ild from Alareli to S(‘pteniber, and recently adults have b(M*n taken 
from moss on tre(^s during the vvint(T months. Apparently it takes 
s(W('ral yi'ars to complete the life cycle. 

Th(‘ si)('ci(‘s is found in practically all the llocky Mountain and 
Pa(dfi(! stat('s. 

Th(^ wood of various ])in('s, the mountain hi'inlock, ]h)Uglas fir, 
various true firs, and the giant arbor\’itae are niin(*d. Usually, 
bovv(n’er, litthi damage* is done*. In a iVw instance's pine winelow 
anel eleieir. e*asings in builelings have^ })e'e*u attacked by suce'evssiv^e 
ge'iieu’atien^s of bem'rs and seve're'ly injure'd. The* main stenns of the 
e'eine'S eif 'the .(Multe'r ])ine and the* knobceme pine* are* attackeal and 
inineKl, but, very little damage* re*sults te) the se*e‘el creip. 

l<]fficie*nt fenvst sanitation slioulel ceintre)! this specie's in the foivst. 
lle'gular re'painting eif e'xpose'd weiod surfaex's sheiiild pre‘\'ent re'inlesta- 
tieiii e)l timbe*!' in liuilelings. 

The* genus Acnuivodrrn J0se*h. include*s the liaKl eypi’e'ss sapwemd 
tlatlu'ael, Actnacodcni pidrhcUa (H list.), which ofte'ii rielelle's the* sapwe)e)d 
e)f the^ trunks eif elying anel ele*ad e*ypre*sse*s in the* senitlu'rn llnitenl 
State's, ft has in'cn ])artie*ularly injurienis te) trevs “eleade'iu'd^^ for 
se'veu'af ye*a?’s in the* e)Id me'thexl of lunibe'ring to dry out the logs 
before e*utting and lle)ating the*m in the* wate*r. 

The* aelult is a blackish or blue*-blae*k be*e‘tle* 9 to 10 mm. in lenigth, 
with the* ])e)ste'rie)r angle's e)r the^ the)rax anel the e'lytra niarke'd by 
larger ])ate*he*s or baiiels e)f waxy yellow. The larva is milk white in 
e*e)lor anel abe)ut 13 mm. in le*ngth. 

The adults fly during the (*arly summer anel attack the tre*es. 
Varie)us-size'el la,r\'ae^ can be* founel in the wood during the* entire ye*ar. 

The* be*st e*e)ntre)l tor this s{)e*e*u*s is the practice e)f fe)re'st sanitation. 
Deaele'ning tre‘e*s during Octe)be*r, November, and Dece'iiiber she)uld 
prevent se)me* elamage. If le)gs are left in the woods ove*r the summer 
se*ase)n, the*y she)uld be ])e'ele'd. 

The ge'iius Cludcophora Sol. includes large, dark, bronzy, elongate- 
e)val be*e*tles with tarsi more or l(*ss depre\ssed, pronotum with a 
le)ngitudinal me*dian flattene'd carina and prosternal process longi- 
tuelinally gre)oveel. 

The larvae are we)od borers in the trunks and stumps of conifere)us 
tree^s. 
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The range is throughout the United States where conifers grow. 
None of the species is of great economic importance. Some cause 
damage by boring the wood of trees of commercial importance. Some 


are beneficial, since the^y assist in the 
more rai)id disintegration of the stumps 
and larger pieces of slash left after 
logging. 

Chalcophora anguUcolli fi (Lee.) is 
the largest buprestid in the United 
States, being from 22 to 31 mm. in 
length and 8 to 11 mm. in width. The 
color is grayish bronze marked with 
smooth, black, shiny lines and elevated 
arcias. The full-grown larva is 40 to 
50 mm. long, yellowish or creamy 
white in (iolor. The rugose areas of 
the first segment and the dorsal Y and 
vcmtral mc^dian line are lu'avy and 
distinct. 

The beetles fly from April to Sep- 
t(Mnb(^r. The eggs are laid in crevices 



of the bark or in the emergence holes of bark b(K‘tl(‘s or other insects. 


They resemble small hymenopterous cocoons and are laid in masses. 



The larvae bore through the cambium to the wood and 
mine that for several years before pupating and trans- 
forming to the beetle in a c(‘ll in the wood at the end 
of the mine. Pupation and transformation to the adult 
take place in the summer or fall, and the young beetle 
rests in the pupal cell until the next spring or summer 
before emerging. 

Djdng and dead pine, fir, and Douglas fir are attacked, 
especially stumps, and the wood riddled with large, fiat, 
winding mines. 

Keeping the forest clear of fallen trees and stumps 
should prevent this species from becoming destructive. 

The species ranges throughout the Rocky Mountain 
and Pacific states. 


Fm. 73. - (7. virginiensis (Drury) resembles anguUcolUs so closely 

cL\Zphorl to suggest that the two may be one species. It 

(inguiicoiiis attacks injured, dying, and dead pine throughout the 
(Lee.). X 1. southern states. Dr. Hopkins n^ported 


it as causing serious injury to mature white pine in West Vir- 
ginia. Thi) larvae enter wounds and scars on living trees and mine 
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the wood of the trunk, riddling it for many feet C. georgiana (Lee.) is 
slightly smaller than an^uUcollis and more golden bronze m co or It 
attacks pines in the southern states. C. liberta (Germ.) is sma - 
.roppery in color. It is found on pines in the northeastern states C. 
fortis Lee. is a large, coppery species found in the northeastern states. 

The genus JHccrca Esch. includes medium-sized, dark-brown or 
grayish-brown, oblong, oval beetles which are found throughout the 

United States and Canada. Many of 
the species attack deciduous trees. 

D. arnericana (Hbst.) is 14 to 22 mm. 
long, dark bronzes, front with only a slight 
trace of carina, elytra bidentate; lives 
in d('ad wood of pine and bald (jypress in 
eastern and southern states; mines cause 
some damage to the wood of cypress 
girdled in lumbf'ring operations. D. 
acohirta Chev. is slightly smaller than 
armricanay front carinate, concave; male 
with mesothoracic tibiae dentate, tips of 
elytra bidentate ; lives in dead wood of sour 
gum in the Kast and South. D, crassicollis 
Lee. is 14 to 19 mm. long, dark bronze, 
sides of thorax considerably dilated, elytra 
with dark, smooth, (devated si)aces, tips 
truncate; f(*male witli last ventral segment having three teeth; male 
with int('rni(‘diate tibiaf^ dentate; mines wood of dead pine in Pacific 
states. J). trnchrosa (Kby.) is similar to crassicollis but with sides of 
thorax l(\ss dilated; mines wood of dead pine, Douglas fir, and true 
fir in Rocky Mountain and eastern states. D. higuhris Lee. is similar 
to tcnchrosay coppeuy, with obvious rows of large punctures and few 
smooth, eh'vated areas; northern states and eastern Canada. D, 
sexualis Crotcdi. is similar to tenchrosa but brownish bronze, elevated 
spaces more conspicuous, intermediate tibiae of male without teeth, 
apex of abdomen of female rounded ; occurs in the Northw-est on Douglas 
fir, true fir, and pine. D. tuberculata C. & G. is slenderer than sexualis^ 
elytra irregularly tuberculate; attacks living hemlock in the Eastern 
states, mining dry wood around injuries. D. horni Crotch is dark 
grayish bronze, 13 to 25 mm. long, rather broad apex of elytra slightly 
prolonged, sutural angle pointed; occurs in the Pacific states in a 
great variety of broadleaved trees and shrubs; mines wood of dead 
spots on living trees as well as the wood of dying and dead trees. 
D. tenebrica (Kby.) is a northern species working in cottonwood and 
aspen. 



Vm. 74. 


Dicrrcatcnchrom (Kby.). 
X 2.5. 
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The goiius Anthaxia Esch., includes a few small beetles the larvae of 
which attack the inner bark and outer wood of the trunks and branches 
of both coniferous and broadleaved trees and shrubs. Usually very 
little damage is done to plants of economic importance. Sometimes, 
however, numerous small trees and shrubs aro killed. Anthaxia 
pseudotsugae Cham, is greenish black in color and attacks Douglas 
fir. Most of the other vSpccies occur on deciduous trees or shrubs. 

The members of the genus Brachys are small, oval beetles whose 
larvae arc miners in the leaves of broadleaved trees. 

Little is known of the life history. The flattened oval eggs are 
laid on the ui)per surface of the leaves during early summer. The 
larva enters the leaf tissue by mining through the bottom of the 
eggshell and forms a large blotch mine. By fall it has become full- 
grown, bores through the lower surface of the leaf, and drops to the 
ground, where it pupates. Whether it overwinters as a pupa or 
transforms to a becitlc and overwinters is not known. The beetles 
appear in th(^ late spring and feed on the upper surface of the leaves. 

They range from southeastern Canada west to Manitoba and 
south to Florida and Arizona. 

No serious damage to trees of economic importance has been 
reported. 

The genus Poecilonota Esch. contains a few species which are 
very similar to Dicerca in appearance but (;an be distinguished by the 
scutella^s being much broader than long. There are some ten indige- 
nous species, which so far as known breed in various sj)(?ci(\s of Salix 
and poplars. 

P. cyanipcs (Say) is widely distributed from the Mississippi River 
to the Rocky Mountains, breeding in various poplars. 

P. californica Chamb. is a similar species found in the Pacific 
Coast and Rocky Mountain states in poplars. 

P. montanus Chamb. occurs in Populus irichoenrpa from Oregon 
to Montana. 

P. salicis Chamb. breeds in willow in southern Cvalifornia, and 
P. fraseri Chamb. is found in willow from British Columbia to the 
Tahoe region of California. 

Species of the genus Polycesta Sol. are heavy-bodied, coarsely 
punctate, and black in color. The larvae mine broadleaf trees, 
principally oaks. Of the six known species P. californica Lee. is 
the most abundant. The larvae mine the various species of oak and 
madrone. Arbutus menziesii, in California and southern Oregon. 

Polycesta elata Lee. and P. arizonica Sch. mine various oaks in 
the mountains of Arizona, while P. cyaneous Chamb. is an oak-boring 
species found in central California. 
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LONGHORNED BEETLES OR ROUNDHEADED BORERS 

Tho family (J('raml)yci(lao is oiio of the largest, most characteristic, 
and important of wood-boring beetles. It is characterized by having 
all tarsi fiv(‘-s('gment(*(l, but the fourth segment is much reduced in size 
and closely joined to the fifth, except in some aberrant genera where 
it is mor(i evich'iit and independ(uit, though small. The members 
of the family g(*nerally have long, more or less filiform antennae, 
usually arising from i)rominent tubercles on the front of the head, 
well-d(na‘loped tibial spurs, and many have distinctive color patterns 
prodiuaal by th(i pile alone. The larvae are elongate, cylindrical or 
slightly flatt(‘n(d, creamy-white creatnres with well-dev(*lop(d heads, 
som(dim(‘S with true thoracic legs, though generally without. The 
body is (l(*('j)ly creased where the segments join and is i)rovi(h‘d with 
large, flattened sue*king disks on the upper, lower, an 1 lateral surfaces. 
"I'he boely may tape*r some*what pejsteriorly, but the ante'rie)r segmemts 
are nen'en* suddemly e)r ce)nspie*uousl 3 ^ larger than the) folle)wing ones. 
Most spe'cies live in the) dead wood of trees and shrubs, but a limited 
number dwell in anmials or in the growing plant, 'i'he'ir funedion 
in nature) is domiiuuitly that e)f se'avengers, but because the^y attack 
the) timbeu’ as se)e)n as it is kille*el e>r se)me*time\s wlien it is only we'akened 
the)y se)e)n reneh'r it unfit for the uses of man anel thus are acce)unted 
ele)strue‘tive. Only a small numbcT attack and kill the slightly weak- 
e*ne)d or he‘althy tre*e\s, anel an eepially small number bark or girdle 
the) twigs. 

The melhejds whereby their ele\structiveness may be overcome or 
re)elue)e)el are) in ge'ne*ral such as are be\st accennplished by forest sanita- 
tion. Fe)re'st growth when kej)t in a heailthy condition is less liable) 
te> attae'k from Oe*rainbyeidae than when allowed to be‘e*ome weakened. 
Olel we)unds, ])artie*ularly base wenuids anel dt‘ael stubs, make it possible 
feu* the) larvae to gain ae*e*f\ss to the hewtwooel. Fires, defoliatiem, 
elrought, the raising or falling e)f the water table, anel old age so weake)ii 
the tree's that tlu'y invite attacks. Trees when felled for lumber pur- 
pose)s she)ulel be removeel from the fore'st anel lumbered as sejon as pos- 
sible or euit and reme)\'e‘d eluring the s(*ase)n e)f the year when the aelult 
e'gg-laying inseeds are not aetive as in the late fall or winter. Early 
barking e)f le)gs will also assist in preveuiting injury, as the young 
larvae e)f most speeues reepiire the soft cambium. The forest slash 
should also be d(\stre)ye‘el as soon after logging operations as possible, 
for this ne)t only se'rve\s as a trap but enables large broods to be pro- 
eluced in the neighbe)rhood whiedi may later bee)ome destructive. 
Similar care should be taken with new plantatiems. Many tree's like 
the locust neeel te) have the trunk we'Il-shaded when young. Old 
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stumps, slash, and forest litter if allowed to remain in the neighborhood 
may produce broods which will later prove quite harmful to the young 
growth. 

The family Cerarnbycidae is divisible into three subfamilies, the 
Prioninae, the C'erambyciriae, and the Laniiinae. They may be 
separatcxl according to the following key, as given by LeC\)nte and 
Horn (1883): 


1. Prothorax luargiried, labrum connate PrioniiwK^ 

Prothorax not margined, labrum free 2 

2. Front tibiae not grooved Ceiambycimie 

Front tibiae obliquely grooved on the inner side Ijainiinae 


SUBFAMILY PRIONINAE 

The members of this subfamily are generally of large size, 25 to 75 
mm. in length, the more northern species of brown or pi(*(^ous color, noc- 
turnal, often attracted to lights but when found in tlie for(‘sts generally 
ass()(aated with their food trees. It is a group primarily of tin* tropics, 
South America and Africa having many gcaiera and speci(*s. In the 
Northern Hemisphere there are but few. The principal gcaiera in 
our t(‘rritory may be best defined by the agency of a key as the one 
given below: 


1. Fourth tarsal segment distinct thoiigh small 

Fourtli tarsal segment indistinct and connate willi terminal 

2. Prothorax iduridentate laterally 

Prothorax tridentate or parcidentate laterally 

3. Third antennal segment very long 

Third antennal segment of moderate length 

4. Mandibles vertical 

Mandibles nearly horizontal, prolonged in the male 

6. Metathoracic epiniera parallel 

Metathoracic epiniera narro\ve<l behind 

6. Antennae filiform in both sexes 

Antennae imbricate in males 


. . Parandra 

2 

3 

5 

. . . .Ergatrs 

4 

.1 rchodontca 
. Slcnodontes 

6 

. T ragosoma 
Jhrobrachus 
. . . .Prionua 


The genus Pamndm Lab. is one of the most generalized or primitive 
of the Cerarnbycidae, as shown by the tarsi, the fourth st^gment being 
evident and functional though small, and by the species^ being widely 
scattered throughout the warmer parts of the world, i he specitis 
are all more or less elongate, parallel, shining, and of a reddish color. 
In this country there are but four species, according to Schaeffer 
(1910). Parandra hrunnea (Fab.) is common in various parts of the 
East and according to Snyder (1910) and Brooks (1915) does con- 
siderable damage at times to weakened or injured fruit and forest 
trees as well as to chestnut telephone and telegraph poles. The more 
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olongato P. polita Say is rather rare in the Southern states, though 
more common farther south in Mexico and Central America, while 
P. punctillata Sch. is to be found in Arizona and P. marginicollis Sch. 
in southern California. The last breeds in the bases of old willows and 
sycamores. In the mountains of San Diego county, many an old 
willow tree has been completely hollowed out, partly as the result of 
the boring of this beetle. 

The spined pine borer, Ergates spiculatus Lee., is one of our largest 
wood-boring be(^tles. It is widely distributed throughout the Pacific 
slope where it breeds in the wood of various conifers and is often 
found about the yellow i)ines and Douglas fir. The adults are of a 

reddish-brown color, about 57 mm. in 
length, the females with prothorax 
somewhat narrower than the elytra, 
y decidedly punctate •md rugos(5 above, 

i \ with the lateral margins set with 

I i i ^ I spicules; the males with the 

\ •' ^ Ti^drate, about 

ll i - ‘ ! U j ^ as broad as the elytra, and with much 

^ j| 1 I : ; Ji K of the disk smooth as the result of 

it 4 ' ' ‘§r ll ^ flattened callosities, the antennae also 

1 * i if! I I somewhat more robust and longer. 

\ ’f I ' 101 i larvae when full-grown are from 

I ^ over 12 

^ *'^*1^* width. They may be readily 

' .y separated from our other large ceram- 

Fi(}. 75. -The spiiiod pmo borer j^ycid larvae by having the front 

Ergdii'H ainculatus IjVv. XI. i •* i i ^ i.i t 

quadrituberculate, the rri a n d i b 1 e s 
acut(*ly triangular from the sides, rugose, with the inner face fully 
striat(‘d, three indistinct ocelli, antennae thick, vshort, the last 
segment cylindrical, and plural disks finely rugose and visible on 
six abdominal segments though distinct on but three. They live 
in the main trunks of various species of pine as the ponderosa, sugar, 
and Monterey, as well as in Douglas fir. Their burrows are large, first 
rambling through the sapwood, later dipping down into the heart 
of the tree. The larvae are often found in lumber, sometimes a long 
time after it is milled. 

The genera Archodontes Lmr. and Stenodontes Serv. are quite 
closely related and are limited to our Southern states, extending 
westward into Arizona. They are more numerous in Mexico and 


farther south. They are elongate, brown or piceous in color, with 
large heads. Some species are very large, the males in particular, 
which also have very large mandibles and a broad, flattened prothorax 
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ornamented with smooth callosities. The larvae have as distinguish- 
ing characters the epistoma with two broadly triangular lobes project- 
ing over the extremity of the clypeus, the front produced in the form 


of a dull Carina, the mandibles short 
and with the outer face rugose, three 
indistinct ocelli, plural disks rugose 
and distinct on first and second seg- 
ments, faint on the next three. These 
bec^tles will burrow in the trunks of 
trees as observed by Schwarz in Texas 
where he found a larva in the heart 
of a large hackberry, Celtis, but 
they also attack the roots of young 
oaks as noted by Riley (1884) and 
quoted by Packard (1890) for Archo- 
dontea melano'piis (L.). By continu- 
ally gnawing at the growing tissues, 
th(jy cause the trees to divert their 
sap to the roots, producing in time 
enormous underground galls, the main 




growth above ground meanwhile 
being limited to a brushlike formation. 
Thus this beetle acts more as a para- 


Fi<!. 70. Larva of the spinod pine 
borer, Ergot ea sfnculatua Lee. X 1. 
At right, details of head and mouth 
parts. X 2. 


sit(i than as a scavenger and extorts a profoundly limiting effect upon 


oak re]3roducti()n in the hummock lands of the South. 



Fig. 77 . — Derohrachus 
hrunneua (Forst.). 
X 1.5. 


The g(aius Derohrachus Sorv. contains species 
that are rather large, (elongate, parallel-sided, 
brown, and more or less smooth. The antennae 
are (piite long and robust, and the prothorax 
narrower than the elytra and with each side 
margin armed with three teeth or spines. 
Derohrachus hrunueus (Forst.), the common 
eastern species, is about 30 mm. long, breeds 
fnu'ly in most hardwoods and (joniferous trees, 
and is particularly destructive to structural 
timbers in contact with the ground. The 
larger and more spiny D. hrevicollis (Serv.) and 
Z>. geniinatus Lee. are found, the first, in the 
southern states; the second, in the Southwest, 
Lower California, and Mexico. They fiy 


readily to light, and D. geniinatus Lee. has been noted as feeding on 
the roots of orchard trees during the larval stage in the country about 
Ensenada, Lower California. 
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The gc'nus Prionus Ftih. contains many species, most of which an 
large and robust and gem^rally of a chestnut-brown or piceous color 
^ About nine or ten valid species occur ii: 

^ North America. They are, in the main, 

(.liaracterized by having mandibles oi 
^ i' ^ ^ moderate size, alike in both sexes, 

// '■ } 11' '' ^ coarsely granulated eyes, antennae with 

^ 4 I ^ from twelve to twenty-sevcai segments 

t ac(!ording to the spenaes, much heavier 

- ilf f// '' ii*‘d imbricated in th(i niah's, and the 

!i\ prothorax with tliree teeth on each side 

T \ in the typical portion of tlu^ genus and 

j' \ but one in th(‘ subgenus Hoinacsthesis. 

Fk;. 7s. 'Che ('alifomiii pri- '^l^he larvae sifjiulato those of Ergatea but 
oinis, i*n.nnus cahjornicus Mots, distinguished bv' having the front 

projecting ovc'r the epistoma in the form 
of a simpl(‘ traiisv('rse cariiia and by being williout tubercles, the 
mandibh's nonstriatci on the upper inner face, the ocelli absent, the last 


p,na; , fm 

ki* HI 


segment of the antennae a small lobe on a truncated tip, 
and the ])l(‘ural disks radially striate or stellate and on six 
abdomimil s(‘gni('nts. The' larvae, as a rule, lead a sub- 
terranean life, f(‘eding on old dead roots, though some- 
times attacking living tissues and thus doing at tilings 
considerabl(* injury. 

The California prionus, Prionus californicus Mots., 
th(' best known western species, is widely distributcMl 
throughout the Pacific slope. It is a large species with 
th(‘ antennae tw(*lve-s(‘ginented, the soles of the himl 
tarsi dens(*ly ]iubeseent, the (‘lytra at base wider than the 
prothorax, and the latt(*r with the first two teeth very 
acute and reflexed. Its pr(*f(UTed food tree is th(i oak, but 
it lias Ix'en found on many other hardwood or broad- 
h'aved tr(*es such as tlu^ jioplar, apricot, eu(‘alyptus, and 
grape and even breeds in the stumps and roots of various 
pines and the Douglas fir as well as in the butts of 
r(*d-c(‘dar poles. The eggs are laid in cr('vic(*s near tlie 
earth lin(‘, the young larvae rapidly working down- 
ward. Thre(^ to four years an^ required as is the case 
with most Prionae before they reach maturity. At 
times this insect is harmful because of its tendency to 
work from the dead to living roots. It has also been 
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found to be destructive in cleared logged-over lands, as it 
apparently breeds in the old dead roots of leftover stumps 
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and travels from these to the roots of recently planted fruit or forest 
trees. 

The broad-necked prionus, Prionus laticollis Drury, a larger, 
dark-brown species, is the best known among the eastern species. 
It is somewhat rugose and with the prothorax as broad at base as 
the elytra, otherwise like cnlifornicus. P, pocularis Dalin. simulates 
the latt('r even more closely, differing primarily by having the pro- 
thoracic teeth prominent and not reflexed. P. imhricoriiis L. has 
in the male from eighteen to twenty-two antennal segme‘nts; and P. 
fiHsicornis Hald. in the male, from twenty-seven to thirty. The 
last two species are found in the southern and western states. Other 
speedes arci so rare that they need not be discussed. 

The genus Tragosoma Serv. has but one good species in temperate 
North America, Tragosoma depsarium harrisi liCc., a supposed sub- 
species of the widely distributed Palaearctic T. depsarium (L.). It is 
found throughout the northern portion of our continent from Nova 
Scotia and Maine to British Columbia, as well as in the Appalachians 
and the entire Rocky Mountain and Cascade-Sierra Nevada Mountain 
region. It lives in many types of coniferous trees. On the Pacific; 
Coast it is mainly (H)nfincd to the north and high altitudes and breeds 
in the old dead lodgepole pine. It is a reddish-brown beetle, 30 mm. 
or more in length, the antennae filiform and reaching slightly behind 
the middles of the body, the prothorax much narrower than th(‘ elytra, 
with a single small spine at the side, and the upper surface clothc^d with 
long fulvous hair, the elytra leathery and somewhat silicate and 
reticulate. The larvae are very similar to Ergates but smaller and 
with the epistomal teeth flattened and the edges acute. 

SUBFAMILY CERAMBYCINAE 

Tiiis subfamily contains a very large number of genera and species 
and is perhaps the dominant subfamily in our temperate rc'gion, as 
the Lamiinae is in the tropi(;al. A certain proportion are somber in 
color and more or less nocturnal in habit, but the majority are rather 
conspicuously colored and are diurnal. Many of the latter also 
congregate about flowers. The smaller specie's as a rule live as larvae 
in twigs or just bc'iieath the bark, the larger and flatter species also 
beneath the bark or in the outer sapwood, while the larger and more 
cylindrical species prefer the deeper sapwood and heartwood. Many 
species do but little damage, living as they do in useless dead twigs, 
brancihes, or stumps; but others may be quite harmful, attacking and 
killing weakened trees, working their way through old wounds or 
stubs to the heart of a tree and gradually hollowing it out, or attacking 
newly felled trees and destroying their value for lumber purposes. 



166 


forest insects 


Forty-two tribes of Cerambycidac are represented in our fauna, 
but about two-thirds of these are either very small or contaui genera 
and species of such little economic importance to the forester and 
lumberman that they will not be discussed. The others contain cither 
conspicuous or common spei-ies or those of considerable economic 
importance. The.se will be dealt with serially. 

The tribe Spondylini contains but two American genera each with 
one valid .spocnos, Spondylis upiformis Mann, and Scaphinus muticus 
(Fab.) The eharacter that most definitely separates the members 
of this tribe from all others within the subfamily is the pres(mce of 

the small yet more or less functional 
fourth tarsal segment. From Parandra 
of the previous subfamily, which also 
has this charaet(‘r, it can bo separated 
readily by the noun argim'd prothorax 
and free labruui. The be('tles an^ 
elongate, more or Jess oylindric^al and 
robust, with large heads, often rather 
large and curved mandibles, short and 
moniliform antennae, and robust legs. 
Spondylis upiformis Mann, is a robust, 
dull-black beetle, 8 to 18 mm. in length, 
with the second antennal scgnnait much 
short(ir than the third and following 
segments, with the hind coxae oval and 
not i)rominent, and the tibiae with the 
outer angle but moderately prolonged and 
dilated. It is found commonly throughout the (;oniferous forests from 
Alaska t(j the Great Jjakes and also ranges into the northern Rocky 
Mountains and throughout the Pacific Coast. Scaphimis muticus 
(Fab.) is a brownish-red beetle, somewhat smaller than the normal 
SpondyluSy with the second antennal segment about equal in length to 
the third, the following segments equal and transverse, the hind coxae 
prominent, and the tibiae with the outer angle greatly prolonged and 
dilated. It is restricted to the pine forests of the Southern states. 

The members of the tribe Asemini are somewhat elongated and 
flattened beetles, brownish or piceous in color, and to a great extent 
nocturnal. The adults are generally found during the day concealed 
in the crevices of the bark or flattened out beneath the loose bark. 
They are all restricted to coniferous trees and are sometimes spoken of 
as ‘'pine stump borers,"' though they do not confine their work to the 
stumps. The typical genus Asemum Esch. has antennae that are 
finely pubescent and eyes of moderate size, transverse, finely granular. 
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and hairy. The species are from 12 to 18 mm. in length. Asemuw, 
atrum Ksch. is a very common species in the Northwestern and Western 
part of our country. During hot weather, the beetles are common 
about rural habitations and may often be seen clinging to poles with 
their heads down and afterbody tilted in the air. They breed freely 
in lodgepolc pine as well as many other types of coniferous trees. 
In the more eastc^rn part of the country the related A, moeslurn Hald. 



Fi<}. 81.— The black spruce borer. Asemvm (drum Esch. Adult beetle and larval 
mines in lodgepolc pine. About natural size. {U.S. Dept Agr. Bur. Entomol. Plant 
Quar. Photo by Keen.) 

is to be found. These both have the elytra somewhat sulcate. In 
the pine forests along the California coast A . nitidam Lee., a larger and 
smoother species, appears; and in the Sierra Nevada Mountains a 
somewhat less smooth species A. mokelumne Csy. takes its place. 
The genus Megasemum (NothorhinaCiiy.f) somewhat similar to Asemum 
but with the species more elongate and the antennae coarsely pubes- 
cent, has but one valid species in this country, M. asjpera (Lee.) It is 
moderately elongate, subcylindrical, with the sides of the prothorax 
roughened or asperate and of a dark reddish-brown color. It ranges 
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from British Columbia through the Rocky Mountains and throughout 
the Cascades and Sierra Nevada Mountains, being most fn^quent in 
the fir for(\sts. Criocvyhalus Mills, is similar in form to the preceding 
except that the spiHnes are generally broader and flatti^r. The eyes 
are large, coarsely granular, and not hairy. The best known species 
are C. yroductus L(‘(*., a rather long and delicate species, common in 
most parts of the Pacific slope; C. asperatus Lee., a larger and more 
robust spi'cies, with the sides of the prothorax subangulate and 
strongly rougluMKHl and asperate, found with the preccKling; C. 
agredhs (Khy.), a species similar to asperatus but with the sides of the 
firothorax more rounded and but slightly roughened, found in the 
Cn^at Lak(*s n'gion and eastern Canada; and C. obsoletus (Rand.), a 
somi^what subcylindrical species having the pronotuin fiiu‘ly punctured 
and the third segment of the hind tarsi distinctly bilobed, found here 
and tlu're along the Atlantic Coast. The ^wo Pacific Coast species 
are oftiai found flying very late in the autumn. The genus Tetropium 
Kby. has the eyes divided and rather finely granulated. The species 
are shorten*, l(‘ss robust, narrower, and generally smaller than are the? 
meml)(‘rs of the^ pr(*ceding genera. T. cinnamoptcrmn Kby. is some- 
what llatteiK'd, cpiite rufous in color, about 12 mm. in length, and found 
throughout (‘a.st(‘rn (Canada and the border states of our (country and 
extending w(‘ll into the regions toward the northeastern part of the 
continent. T, velulinum Lee., a larger and velvety black or pi(;eous 
spennes witli ih(‘ basal part of the elytra a lighter color, is found along 
the Pacific ( k)ast from British Columbia to middle California. It 
breeds in the Douglas fir and pine and is sometimes a serious pest to 
the larch and hemlock. It is known in some localities as the western 
larch bonn*. A relatc'd species, T. abietis Fall, somewhat longer and of 
a mon^ uniform brown color, replaces this species in the (Cascades and 
Sierra N('\'ada Mountains where at tinms it does considerable damage 
by attacking and killing weakened true fir trees. 

Following the Asemiiii in the system of classification are anumber of 
tribes of c(‘rambycid beetles wdiich contain species that are in the main 
twig or branch borers. F('w of these are of gn*at economic importance, 
however. To the genus Oeme Newn. belong three species of elongate, 
slender, lirownish beetles. Oetm rigida (Say) attacks cypress and 
juniper in the Eastern states; O. costatahi^Q. attacks pines in tlu^ South- 
west; and O. stmngulata Horn occurs in cedar and juniper in the 
same region. Tiny cause particular injury to rustic work. In the 
tribe Hesperophanini, we have in the Atlantic region Chion cinctus 
(Dury), a moderately large, light-brown beetle, the elytra with apical 
spines and a number of transverse crescentic lighter markings. It is a 
species that does considerable damage to hickory lumber while it is 
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being cured. Several species of the South American genus Eburia, 
characterized by having series of short, ivory lines near the base and 
apex of the elytra, are also to be found in our territory, and some of 
these may, like A. Quadrigeminata Say, which bores in ash, do some 
damage to curing timber. On the Pacific Coast, two species of 
Brothylus Lee.: B. gemmulatus Lee., a brown insect somewhat over 
12 mm. in length with minute asperities or tubercles over the surface; 
and B, conspersus Lee., a clouded-gray species, are to be found, llie 
first breeds in dead live oak, and the second 
in all species of white oak as well as the 
canyon live oak, Quercus chrysolepis, and 
th(? Oregon ash. Ash logs curing in the 
open are often so badly riddled by /i. con- 
spersus liCc. and by Neoclytus conjunctus 
(L(ic.) that they anj worthless for anything 
but firewood. The tribe Klaphidionini 
contains numerous genera and species, 
chi(dly confined to the South and South- 
west, many of them long, narrow, brown 
or gray twig borers of little importance, 
while others are of consideral)le siz (5 
and might possibly do considerable harm 
to the (Hiring timber of the oaks and 
othcT broadleaved trees in which they 
breed, if they were used for other than 
fiK'l j)urposes. 

The tribe liOpturini is a large one and contains species that are 
charaeteriz('d by a number of distinctive features, the principal ones 
of which are th(? following: conical front coxae with cavities angulate 
exti^rnally, middle coxal cavities widely open externally, the palpi 
unequal, eyes generally i)rominent, ant('nnae inserted well in front 
of (iyes, neck long, and mandibles acute and fringed on the inner 
margin. Many of the members have the afterbody quite cuneate; 
are often gaily colored, the color pattern due in great part to the-, 
variously colored pile ; and are, in the main, flower frequenting. Many 
live as larvae in coniferous trees, others in the broadleaved trees or 
shrubs, and most mine the sapwood or heartwood of the larger limbs 
and main trunks. As such they are dominantly for(\st s(aiveng(irs and 
injure only such timber as is allowi^d to remain too long cut in the 
forest before being lumbered. Only a limited number of the more 
important genera and species will be discussed. 

The genus Stenocorus Lam. (Rhagium Fab.) is represented in the 
Old World by a number of species but in North America by but a few. 




170 


FORE^^T INSECTS 


S. linratus Oliv. is qiiito oomnion and widely distributed, being found 
in most of our coniferous forests. The adult is somewhat ovei 
12 mm. in length, black mottled with reddish brown and gray, with 
rather short antennae, the prothorax laterally acutely tiibeculate, 
and the elytra tricostate. It is one of the first of the family to emerge, 
being on the wing in the early spring at Monterey, Calif., and In 
May or June in the mountains of the interior. The larvae are big- 
headed, rather broad and hairy, and are always 
to be found beneath the bark of dead trees. 
The first year they wander here and there 
beneath the bark, eating out broad, flat burrows 
and leaving a large amount of frass behind 
them. Later they make a cell by building up an 
elliptical barrier of frass, in which they spend 
much of their time and in which they transform 
to pupae and adults. Wlieruw(‘r this peculiar 
subcortical coll is found on(» may know what 
insect is at work, for no other American ceram- 
bycid larvae have this habit, ^riuy are found 
about practically all species of pine and pc^rhaps 
attack (‘crtairi other coiuferous trees, for females 
linrniua Oliv. X apparently ovipositing m western hemlock and 

fir hav(^ been seen on Mount Hood in Oregon. 
They an' much in evidcMiec* in jiroper localities but an^ not considered 
injurious, as they do not attack living trees and as larvae do not 
burrow dec'ply into the wood of the trees but confine th(*ir work mostly 
to th(^ cambium and oub*r sapwood. The only harm that tiny could 
do would be through loosening the bark and allowing moisture and 
mold more readily to reach the solid wood. 

Lepialia viacilcnta (Mann.) is a ratlier small and d(‘licate insect, 
slightly more than 6 nirii. in length. In Alaska the more typical 
uniform, slaty-(^olored phasic is to be found; but farther south in 
Oregon and California yellow aiul black vittate phases are to be met 
with. In Alaska this insect breeds most commonly in dead alder, 
from which Kincaid n'ared the material that served as the basis 
for his life-history study. It also has Ixien taken from willow and 
in middle California from the California laurel, where it may do 
considerable damage in the way of hollowing out large cavities. 

The genus Pidonia Muls. also contains species of small size and 
elongated form with narrowed prothorax. Our two western species 
are P. gnathoides (L('c.) and P, scripta (Lee.), the former somewhat 
infrequent, the latter common in our Pacific Coast coniferous forests. 
Tin? former is v('ry variable in v.olor, generally with reddish testaceous 




THE BEETLES 


171 


elytra marked with a black spot at the middle of each elytron, though 
sometimes almost entirely piceous, especially the makis. The (*ommon 
P . scripta has testaceous elytra marked with fine arcuate and straight 
lines. The adults frequent the flowers of forest shrubs like the 
rhododendron, azalea, and wild rose. li, is believed that both species 
breed in decaying Douglas fir. A well-known black and testaceous 
vittate sp(K;ies, P . aurata (Horn) is very common in the higher south(^ru 
Allegh(mies, as is also P . rujlcollis Say, a black species with or without 
a red prothorax. 

Gramoptera Serv. contains small species also but with the prothorax 
definitely (^oinpanulate. The two best known species ar(* G. rnolyhdica 
(Lee.) and G. subargcfdata (Kby.); the first is of a shining greenish or 
l)luish color, often with red humeri; and the latter black-clothed 
with short, gray pile giving it a silvery appearance. Both frecpient 
flowers as adults. G. molyhdica is common throughout the Pacific 
States and has been reared from the dead and decaying parts of 
ald(^rs, buckeye, and Calilornia laurel, while fr. subarge niata in its 
typical i)hase is a northern insect ranging from British Columbia to 
Maine and in modified forms found fartlu^r south along the Rocky 
Mountain, Casc^ade, and Sierra Nevada ranges. These latter are 
(considered as distinct by Hopping and Swaine (1928), but extensive^ 
field observations have convinced Van Dyke that they are but 
subspe(cies. 

The genus Leptura L., as now limiUnl, is characterized by having a 
somewhat triangular or cuneate prothorax with the hind angl(\s 
acutely produced over the humeri and contains but a small number of 
very graceful insects which are, however, very numerous and evideent 
in our forests. The majority are to be seem as adults feeding in flowers 
wheni they mate, but they develoj) in the larger limbs and main 
trunks of our forest trees and to a great extent in the Coniferae. 
The females when laying their eggs are ratlucr shy and as a result are 
rarely seen in connection with theur food plants. The larvae are 
readily obtained in numlxcrs from almost any dead or decaying timber. 
The best known Paccific Coast species anc L. anihradna Lee., L. 
plagifera Lee., L. propinqua Bland., and L. oblitcrata Hald. The first 
is a black, somewhat shining species averaging about 18 mm. in length 
and found throughout the higher Cascades of Oregon and the Sierra 
Nevada Mountains of California. The second, L. plagifera, a some- 
what smaller and narrower species, is black but generally with most 
of the outer and posterior parts of the elytra red; it ranges commonly 
along the eastern flanks of the Cascades and Sierra Nevada Mountains 
from British Columbia to northeastern California and has also at 
times been found farther afield, as along the middle Sierra and even 
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ill the San Bernardino Mountains, as well as in the northern Rocky 
Mountains; it has been bred from the ponderosa pine by both Hopping 
and Craighead. L. propinqua Bland, a spi'cies somewhat similar in 
size to the preecnling, is black, and the elytra testaei'ous but markcid 
with a subbasal and a median lateral spot and black apices; it is 
(common throughout the higher mountains of the entire Pacific slope; 
it has been ri^ari'd by Craighead from Engelmann spruce but probably 
also lireeds in th(' true firs. L. obliterata Hald. is perhaps th(^ most 
common speci(‘s of the genus along the Pacific Coast; it breeds in 
the following types of trees: Abies, Picea, Tsuqa, Pseudotsuya, and 
various sfx'cies of Pinus; the species breaks up into two distinctive 
color phas(\s, each of which is confined to its own area in the mon^ 
soutlu'rn iiarts of its area of distribution. The typical form is black, 
with th(‘ si(l(\s and base of th(i prothorax t^\staceors, the elytra t(\s- 
taceous with a sulibasal and subhumeral sjiot, a median transverse 
band, and the apices black or sometimes with th(‘ apices nnldish and 
with a subapical lilack spot. This ranges from British Columbia 
south to Or(‘gon, then becomes limited to the coastal an*a au^l as such 
extends south to middle California. The variety soror Lee. differs 
in lacking tlu' subbasal spot and the reddish patch at the elytral apices, 
ft is found in tin* north with the preceding and even extends into the 
north(‘rn Rocky Mountains but from middle Oregon south becomes 
r(*strict(‘(l to the Cascades and Sierra Nevada Mountains. These 
Ix'etles do not attack living trees or ev(m recently h'lled timlxa*, 
therefor(‘ do no harm to lumber provided the logs are milled within a 
reasonable tinu' aft(‘r Ix'ing cut. If th(‘ logs are allowed to remain 
in th(* fori’st for a long time' before^ lieing utilized, tlu'y may be not only 
seven'ly inlested but very much injured. 

Th(* gimus A iwplodcra Muls. is a very large one in North America, 
containing tlie majority of the species fornu'rly placed in the genus 
Leptura, from which its species are separated in tlu' main by havdng 
the jirothorax companulate or quadrate and the hind angles not 
prolonged over the humeri, though they may vary from ac-ut(i to 
laminate or even be obtusely rounded. The majority, though by 
no means all of the species, frequent flowers as adults, and they breed 
in various types of trees, the broadleaved as well as the conifers. 
Only a few of the more common species will be discussed. A. 
brcmcoriiis (liCC.) is a moderate-sized, rather sooty-black species, 
with th(^ prothorax conspicuously companulate, the hind angles 
laminate, the antennae short and slightly claviform in the female, 
longer and distinctly serrate in the male. It is not infrequent in 
the high middle Sierra Nevadas, probably extending as far north as 
and \Aas been reared by Blaisdell from the stump of 
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Abies magnified. A. nigrella Say is black like the preceding, 
though a color phase praestans Csy. with testaceous or reddish elytra 
occasionally 0(;curs. The species differs primarily from the preceding 
by having the pronotum abruptly constricted at the apical margin 
and the basal transverse impression with abrupt sides. It is common 
in eastern Canada and the Great Lakes region, ranging west to British 
Columbia and Washington. Its known host trees are Pinus, Picea, 
and Pseudotsuga. A. ynaitliewsi Lee., with the pronotum broad 
at middle and elytra testaceous with a large black patch near the 
middle and clouded apices, is a species that is found alon.g the Pacific 
Coast from British Columbia to middle California. In. the north it 
breeds in red ccnlar, Thuja plicala, and probal.)ly other cuj)ressine()us 
trees. It is also one of the characteristic insects of the detise redwood 
forests of northwestern California where it breeds in the sapwood 
of the fallen monarchs. A, instabilis Hald., in its usual color phase- 
black with the elytra testaceous and marked with a narrow^ basal, 
a post basal, a median, and an apical black band — is found widely 
distributed throughout the forested areas of w^estern North America 
and has been listed as from eastern Canada and New^ Hampshire* but 
probably in error. It varies greatly in color throughout its range, all 
l.)lack ])has(‘s being moderately common at times as in tlui Yellowstone 
National Park a.ud tlio San Bernardino Mountains of (California. 
"Pile adults are most freepiently to be found feeding on the lupines. 
Hopping has bred it from ponderosa pine, but it probably breeds 
also in many other coniferous trees. A, scxmaculata L. is a h^ss robust 
species than the preceding, with testaceous elytra inarkcHl with two 
subbasal s])ots, one closer to the suture; a median spot or irregular band; 
and black apices. It is also a more northern species, ranging from 
Alaska to Maine and British Columbia, with a few strays working 
south into the Rocky Mountains and into California. It probably 
breeds in both spruce and the true fir. A. barheri Fall is similar to the 
preceding but all black, ])erhaps only a color phase of that species. In 
Humboldt County, California, it breeds in the tideland or Sitka 
spruce and in the high Sierras, where it is also to be found, probably 
breeds in the true firs. A. tribalteata Lee. is a rather small and narrow 
species, black, wdth the legs usually yellowish and the body more or 
less clothed with yellow pile, the elytra being transversedy barred 
with four yellow bands. It is a very common species in the mountains 
of (.California and extends north into British Columbia. A. cordifer 
(Oliv.) is a species somewhat like A, instabilis but wdth the spots 
more definitely united across the suture into bands. It replaces 
the latter in eastern North America. A, impura Lee. is a small and 
uncommon species, riifotoi^tBCOOiis, with two indistinct intern) eiytrn) 
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spots. It is chiefly interesting because it, like A, matthewsiy bieeds 
in the sapwood of the redwood, Sequoia sempervirens. It also breeds 
in the Librocedrus in the Sierra Nevada and probably other ciipres- 
sineoiis trees. A, laeta Lee. is much like A. tribalteata but larger and 
generally more robust, with quite stout reddish antennae and legs 
and the black elytral bars generally much narrowed at the suture, 
the median usually broken there. It has been reared from oak by 
Downes. It is found throughout the Pacific Coast. A. nitens Forst., 
a closely related speci(js with the antennae shmderer and generally 
darker and the median elytral band as a rule broad across the suture, 
replaces laeta on the Atlantic slope. It has been reared from various 
speci(is of oak as well as from hickory and (diestnut. A, crassipes 
(Lee.) is a widely distributed and at times common speci(\s throughout 
most of the Pacific slope. It averages about 12 mm. in hnigth, has an 
(elongate j)rothorax, dcifinitely narrowed iu '’ront an 1 slightly sinuate 
at sidles posteriorly, is black, conspicuously clothed with golden pile, 
with yc^llowish or jneteous antennae, testaceous legs and elytra, the 
latter with a small subhuineral spot in inah'S, extended inward to 
form a bar in femak's, a conspicuous transverse patch at jnl.ldle, not 
reaching suture, and a complete subaincal and apical bar. The 
adults are very common on the flowers of yarrow and various com- 
positae, and the earlier stag(\s are i)assed in a miscellaneous series of 
trees such as the sapwood of the redwood, several species of pines, 
the California laurel, and Eucalyptus. The related .1. crassicornis 
(Lee.), which has the lighter areas reddish rather than testaceous 
and the antennae and k^gs much more robust, seems to bcj limited 
to the very high Sierra Nevada. It has been bnid from Abies 
concolor by McClay. A, tibialis (Lee.), also somewhat similar but 
with the pronotum subopaque, is a more northern specaes which 
dwells in the territory between the Great liakes and Brhish Columbia 
and farther north. It probably also breeds in the fir. A. behrensi 
(Lee.), a somewhat more elongate species, with the scutellar and 
humeral lobes of the elytra poorly developed and the yellow patches 
at the middle of the elytra in the female joined to form a C-shaped 
blotch, ranges along the Pacific Coast from Mendocino County, 
California, to British Columbia and in the north extends inland to 
the Cascades. It breeds in the Sitka spruce and undoubtedly several 
other trees. A. valida (Lee.) is a large species, averaging 20 mm. or 
more in length, elongate and subcylindrical, testaceous, the elytra 
generally with a subhumeral and two median black spots. It is 
found throughout western Oregon, Washington, and British Columbia 
and extends south along the Sierra Nevada Mountains. It has 
been reared from Pinus ponderosa, Tsuga^ and AbieSy the last its 
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most common food tree. A. aspera (Lee.), a moderate-sized, 
sooty black and roughly granular species, reared from Betula by 
Craighead, is to be found in the territory from Alaska to British 
Columbia and Colorado. A. laetifica (Lee.), a sexually dichromatic 
species, the males either entirely black or black with testaceous mark- 
ings, the fcunales with brilliant red elytra spotted with black, is 
common throughout the Pacific states, the adults frequenting various 
meadow flowers. It has been reared from various species of pines. 
A, proxima (Say), a moderate-sized, robust species with the dorsal 
surfac.e somewhat flattened and black, with brownish-yellow elytra 
tipped with black, is one of the commonest species in northeastern 
North America. It has been reared from 
various broadleavcnl tn^is such as the mapl(‘, 
hickory, chestnut, and linden. A closely 
n^lated western relative is A. chryfiocoma 
(Kby). This species has the elytra broader 
at base and is more definitely cuneate. It 
is black, th(i elytra testaceous or piceous and 
(hnisely clothed with a beautiful yellow pile. 

It breeds in most of the pines found within 
its range which is from the Pacific Ocean to 
the Ro(^ky Mountains and in the north to the 
Atlantic Ocean. A. canadensis (Fab.) is one 
of th(i most attractive members of the genus 
and also one of the most variable. The 
typi(;al jdiase is dull black, with the base of 
th(^ elytra a bright red, the upper surface 
coarsely punctured, the antennae long, 
serrate, and g(nierally annulatcd with 
yellow. This is the usual phase in eastern Canada and the 
adjacent parts of north(^astern America. Farther west there is a 
tendency in the specimens for the red areas to become more extensive 
and for the general surfaces to be more shining, also to become larger 
and generally more robust. In the race cribripennis (Lee.), the 
elytra are entirely sanguineous, and the punctures of the elytra coarse 
and cribrate. The race ehena (Leng) is similar but entirely black. 
These larger forms are generally to be found in the Rocky Mountains 
and the Pacific Northwest. The species breeds in various pines, 
spruces, and the hemlock. 

The genus Centrodera Lee. differs from the genera just discussed 
by having the hind tarsi with a brush of hair beneath, large and 
coarsely granular eyes, and tibiae with terminal spurs. The beetles 
are, in general, much elongated, especially the prothorax. Centrodera 



Fni. S4 . — Anoplodera chryso- 
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nevadica Lee., our best icnown western species, is of a uniform light 
chocolate brown, sparsely clothed with short white pile. It breeds 
in the larger branches of dead ponderosa pine and rang(\s through- 
out the mountains of California. There are other species in the genus, 
both east and west, but these are far less common. 

The genus Toxotus Dcj. is somewhat similar in appearance to the 
last, l)ut the elytra, as a rule, are broader and more angulate at base 
and liave tlie tibiae with the spurs arising anterior to the apices. 
Most of the species are of large size, 12 mm. or more in length, most 
often unifonnly reddish or brown in color, tliough some are black, 
others black witli yellow vittae. The common Pacific species, Toxotus 
veslitus Jj'c.; may range in color from red through brown to black, 
hivittiitf' or partly red and partly black. It is widely distribut(^d and 
at tiin(‘s very common on flowers. T. fluvolineatus Lee. is a very 
larger black species with a yellow vitta on each elytron. It is found 
in the high northern Cascades and other mountains of the Pacific 
Northwest. T. triviltatus Say, a smaller specii's with quite similar 
markings, range's from eastern Canada west as far as tlu^ Ro(d<.y 
Mountains. The more common eastern spe'cies othe'r than T. trivit- 
lalus are T. cintiamoptcrus Rand., a rather small and jn(>.’c or less 
uniformly reddish or reddish yellow species; and T, schatimi Lee^., a 
larger black species with bicolored legs and abdomen either yellow or 
blaetk. 

Th(' g('nus Pachyta Zett. is, in the main, boreal. It is charae^terized 
by having the prost('rnum broadly excavated across the middle', the 
front of the head obliepie, tibial spurs terminal, hind or true wings 
with a closed cell in the anal region, antennae slender, eyes large, 
finely granular and emarginate, the pronotum with sides divstinctly 
tuberculatc', and the tarsus cleft to about the middh'. The' species 
are confined to the coniferous forests of the northern ])arts of both the 
Old and N('w World. They are, in the main, robust, broad across 
the bas(' of the elytra, and generally with tlui latter yellow or straw 
colored, often barred or blotched with black. Our commonest species 
is P. liturata Kl\y., in which the females have the elytra straw ('olored, 
with dark apices or entirely black, and the males more reddish elytra 
as well as longer antennae. It is common from eastern Canada to 
British Columbia and north as well as in the high mountains of the 
west and is generally associated with the true firs. P. armata Lee. 
is a broad and attractive species with bright yellow elytra tipped with 
black and is restricted to the Rocky Mountains of Idaho and the 
Cascade IVIountaiiis of Washington and Oregon as well as found in 
British Columbia. The adults frequent the flowers of the mountain 
ash or rowan, Sorbus sitchensis. The well-known P. (Parapachytu) 
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spurca Loo. is a much larger and more olongato spooios, entirely straw 
colored exeei)t for a black spot on the elytra. It is common through- 
out the Pacific Coast, breeds in the Douglas fir, and frecpiently flies to 
light. 

A related g(‘nus is AnthophUax Lee. inch differs mainly by having 
the hind tarsi clett to tlu' base. The best known species are A. 
tenebrosu}^ L(M‘., a much roughened, all-black spe(d(\s, confined to the 
high Cascades and Sierra N('vada IMountains, and breeding in ))oth 
fir and mountain hemlock; A. mirifinis Bland, a spc^cies simulating the 
prec.eding as n^gards the female, though with the l)asal half of th(^ 
elytra rugose' and the apical portion finely granular or se'i iceous, while 
the mah's have^ the e^l^dra a bright red marked with black, confined 
to the lto(*ky Mountains; and A. (itlcnuaius (Hald.), a sjx'cies with 
dull-red elytra marbled vv'itli patches of white pih^, found throughout 
the Great Lakes region and ('astern Canada. A. malachitus (ITald.) 
and A. virniiti L('c. are black with brilliant m(^tallic-gr(‘(‘n elytra fcjund 
in the same rc'gion as the last and extending through the Alh'ghany 
Mountains, while the beautiful, more roughened, bronze and green 
A. hoffmnni Bent, is confined to the high mo\intains of North 
Carolina. These latter, like the former, prefer the true firs as host 
trees. 

The genus Gaurotes Lee. is a more widely dispersed genus. The 
spe(d(\s are much shorter and stockier than the preceding and have 
the true wings without a closed cell in the anal n'gion, the pronotum 
obtusely round(*d at the sicU'S, the ('i)isternum of the im'tathorax broad 
at base, and the ('y('s ('iitire. Thc'y are smooth and shining, the mon^ 
nortlmrn species black, with tlui ('lytra a brilliant nu'tallic green. 
G. cressoni Bland, has the h^gs orange l)arred with black and is 
restricted to the mountains of the West. It breeds in the Douglas 
and true firs and the adults frecpu'ut the flower of the wild ])arsnip, 
llcradcurn, honeysuckle, etc. The related G. cyanipemiia (Say) 
with blac’k abdonu'ii; and G. abdominalis Bland, with a n'd abdomen, 
are found in the (^astern states, the former quite common. 

The gc'iius Acmacops Lee. contains species that are somewhat 
similar in facies to the prcc('ding. Tlc'y are short and robust sjyjcies, 
generally of a blac^k, yellowish brown or somewhat metallic; color, 
and found as adults on flowers. As a rule, they frequent the flowers 
of the meadows or more open places. The food plants of most are 
unknown, but others, like the common A. pratensis (Laich.) and A. 
protens Kby., which are both more or less polychromatic, black marked 
with yellow, all black, or all yc'llow, are widely distribut(;d throughout 
the more northern and mountainous parts of the country and brec"^ 
in various types of coniferous trees, chiefly the true firs. The species 
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of the more open country are supposed to breed either in the stems or 
in the roots of annuals. 

The genus Evodinus Lee. differs from Gauroks chiefly in having 
the eyes distinctly emarginate. The only species, E. montiada 
(Rand.), is generally black, with straw-colored elytra, jiatched with 
black. It is, however, quite variable as to color, some races, as those 
from the mountains of North Carolina, being almost or entirely black, 
others with yellow legs, etc. It is a northern species, very suggt'stivc 
in its coloration and form of some of the species of Anoplodera. It 
ranges south on the Atlantic seaboard through the Alleghany Moun- 
tains and in the West follows south along the Rocky Mountains and 
Ca.scades. It breeds in true fir and, on the Pacific ('oast, also in 
Douglas fir. The adults are generally to be found in flowers, having 
quite a fondness for those of the azaleji. 

Though the genus Desmoccrus Serv. belongs near the Lepturini, the 
species are quite different in appearance front the usual type found 
in that tribe, being much more cylindrical. They are r(*stricted to 
North America and breed only in the roots or st(mis of the various 
species of elderberry, Samhicus. They averages 18 mm. or more in 
length, have rather large, serrate antennae, and are generally con- 
spicuously colored. In the late spring or early summer the adults 
may often be seen resting on the foliage of their food plant, where 
their large size and conspicuous coloration make them evident. It is 
supposed that they arc distasteful to birds. Dvmiocerm palliatus 
(Forst.), a black species with the elytra one-half blue, the other half 
yellow, is a common siiecies in eastern North America. 7). calif ornicus 
Horn, a more robust species, black or bluish black, with tlu^ elytra 
margiiuHl with red in both sexes, is found throughout middle and 
southern California and breeds in the blue-1 x'rried elderberry. D. 
dimorphus Fischer is but a subspecies of this, the males having much 
of the disk of the elytra yellow. It is to be found only about Sacra- 
mento, Calif. D. crtbripcmnis Horn, a smaller and more cylindrical 
species, of a somewhat greenish color with red margins to the elytra, is a 
more coastal species, extending from British Columbia to San Framusco 
Bay. It breeds only in the red-berried elderberry. D. piperi Webb 
is but a subspecies of the preceding, differing chiefly by having the 
males with entirely red elytra. It is a more inland form, found in 
the high Cascades at Crater Lake, Oregon, the Blue Mountains of 
Washington and Oregon, and extending as far east as Glacier National 
Park. D. auripennis Chev. is much like a larger form of the preceding, 
bluish black, the females with the elytra margined with red, and the 
males with the elytra entirely bright red, fading to yellow after death. 
It is confined to the high Sierra Nevada Mountains. 
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The two North Am(!ri< an genera of the tribe Necydalini diffcir 
from most of their alli(!s by having tin; antennae very long and the; 
elytra much abbreviated, thus exposing the greater portion of the 
true wings and giving the insects a very wasplike appearance. Ulo- 
chaetes leoninus Lee. is large, black and yellow, and quite hairy, some- 
what suggesting a bundilebee. It breeds in old stumps and the basal 
]K)rtions of trees, as a nd(>, though it may also live in the main trunk 
of fallen timber. It prelcws the ponderosa and Jeffrey pines, the 
true firs, and the alpine hemlock. A common place to find th( female 
is on an old blaze or base burn of a large fir. The species is coi.fined 



Fig. 85 . — Democcrus auripennis Chev". 
X 2. 



Fig. so. UlochaeUs homiiuE Lee. 


X 2. 


to the Pacific Coast, especially to the Cascades and Sierra Nevada 
Mountains. The memlx^rs of the genus Necydalis arc much smaller, 
averaging 12 mm. or more in length and quite narrow. N. mcllita 
Say is the smallest species, of a pitchy color, and rather uncommon in 
eastern North America; N. cavipennis Lee. is somewhat larger, dark 
brown or reddish, ornamented with golden pile, and confined to 
California where it breeds in the EucalyptuSy oak, and various other 
broadleaved trees; while N. laevicollis Lee. is a narrower and moni 
glabrous species, black or reddish in color, and found mostly along 
the coastal region of northern California and Oregon. Our other 
species, N. barharae Rivers, a large red spe(des of the Santa Barbara 
region; and N, acutipennis Van D. of northern California, are very 
rarely seen. 
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TRIBES CALLICHROMINI AND COMPSOCERINI 

The genus Callichroma Latr. our only member of the first tribe, is 
mainly tropical— Mexican and South American. A few speci(‘s are, 
howev('r, found in our more southern and border states. Th(‘y are 
very large species, 25 mm. or more in length, with the tibiae of the hind 
legs broad and flattened. Most of the species arc of a deep-blue or 
dark-green color above; but one, C. melancholicum Bates, which 
crosses into Texas from Mexico, is sooty black. They are flower 
frequenting as adults. In the second tribe we also have o/ie genus. 

Its single species in North America is 
Rosalia furiehris Mots., a large 
black-and-wliite spr'cies with v('ry 
long, annulated antennae. It is ont^ 
of the best known and most attrac- 
tive of our Pacific Coast longhorned 
beetles. It bri'eds in the ash in 
the state of Washington, in the 


Fi(?. 87. — Rosalia f}tnchri8 Mni a. X 2. Fuj. 88.- Smianofus liur/fus 

(Fab.). X 3. 

California laurel in California, and generally in the willow east of the 
Sierra Nevada Mountains. Tliis beetle is blamed to a great extent 
for the hollowing out of the trunks of many of our larger laurel 
trees. 

The tribe Callidini is of moderate size, containing some of the most 
characteristic genera of the more northern parts of the world. The 
beetles are more or less flattened, the legs with large femora, thus 
enabling them to wedge themselves beneath the bark of dead tnnis. 
The larvae are, in the main, cambium borers. Only a few of the 
more important ones will be mentioned. 
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The cypress bark borer, Physocnemum andreae Ilald., is a rather 
large, robust, reddish-brown beetle, the larvae of which cause much 
damage to felled and girdled cypress in the south. In the genus 
Semanotua we have in S. ligneus (Fab.) a species 12 mm. or more in length, 
black, the elytra with orange markings on a light background. In 
the Eastern part of our country it breeds in dead juniper but 
on the Pacific Coast splits up into several subspecies, one breeding in 
the junipers and incense cedar, LibocedruHj others in the red cedar, 
Thuja, cypresses, and e\'en in the 
coast redwood, Sequoia sernpervirens. 

S. liiigiom Csy. somewhat simu- 
lates the preceding, th(^ females 
with the elytra orange and black, 
the orange markings often much 
reduc(id, the males usually entirely 
black. It is a very variable species, 
ranging from Maine across the 
continent, extending well north 
through Canada, into the Rocky 
Mountains and along the high 
mountains of the Pacific Coast. 

It breeds commonly in the various 
species of true fir, appearing on the Newn. 

wing in early summer often before 

the snow is off the ground. S, amethyslinus (Lee.) is some- 
what larger, of a shining black, with brilliant-blue elytra. It is 
the most characteristic*, insect of the post cedar, Libocedrua decurrens, 
the be(?tl(\s early attacking the trees after death, and the larvae with 
their broad burrows soon separating the bark from the sap wood. 
Gallidiurn Fab., t\m typical genus of the tribe, contains numerous 
species. C. autetinatum Newn. is a bright-blue species, over 
12 mm. in length, with large black antennae in the male and, in well- 
developed individuals, a depressed, amphora-lik(^ area on the disk 
of th(^ prothorax. It breeds in numerous speci(\s of pines along the 
Atlantic seaboard, on the West Coast as the subsp(icies hesperum 
Csy,; it also breeds in pines but it is here often quite destru(!tive in 
lumber yards, the larvae boring through an inch or so of the wood 
below the bark. C. pseudotsugae Fisher is of about the same size as 
the preceding but a dull black. This bores in the Douglas fir through- 
out the coastal areas of California but in the Sierra Nevada, also 
in the true firs — in fact having a preference for the latter. Several 
slightly smaller and brighter blue species also breed in various species 
of juniper; and one, sequoiarum Fisher, also lives in the California red- 
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wood. C. hirtellum Lee. is a very small, yellowish or rarely black 
species found commonly on the small branches of dead ponderosa pine 
throughout the Pacific Coast. Other species are either rare or of 
little economic importance. Phymatodes Muls. is a largo genus 
containing many small, flattened species. The most often s(ien of 
thes(^ arc P. dirnidiaius (Kby.), a black species with the basal area 
of the elytra n'ddish, found widely distributed throughout the more 

northern parts of the continent and breed- 
ing in firs and spruces, as a result often 
annoying in log houses; P. varius (Fab.), 
a rather dull-black species with two 
divergent ivory-white lines on (^ach 
elytron, common on various conih'rous 
trees throughout eastern North America; 
P. decussntus Lee., a somewhat similar 
species Init with the p.othorax and (‘lytra 
a reddish yellow, confined to th(‘ white 
oaks in California; P. nilidus Lee., a 
smooth and shining specie's colonnl similarly 
to the preceding, living in tlu' small 
l)ran(thes and twigs of all types of cupr(\s- 
sineous trees, as well as the junipers and 
Fkj. \)i).~Phumato(ii's niUdua sequoias ill Western North Ameri(^a; P. 

^ vulncralus Lee., another Pacdfic Ckiast and 

similar bicolori'd speci(‘s yet with only one white line on the elytra, 
whi(;h brei'ds in tlie liroadleaved maple and Oregon ash; and P. 
obficuru.s L(‘c., a somewhat larger, uniformly dull-brown species 
bnH'ding freely in most species of Pacific Coast oaks. 

The large tribe Clytini, world-wide in distribution, contains beetles 
that are, in general, cylindrical in shape, often liarrcMl or ornamented 
with jiatches of yellow or white ])ile, giving them a »\'asplike appear- 
ance. Many frequent flowers as adults; others are to be seen only 
coursing up and down the stems of their food trees. Meyacyllene 
antennatus (Whit(') is an attractive liglit-brown beetle with transverse 
white markings, 12 mm. or more in length and with long, annulated 
antennae, found widely distributed throughout our Southwest and 
northern Mexico. Tt breeds in all spc'cies of the mes(piit(^ and at 
times does consid(’rable damage. Cyllcne Newn. is a tropical American 
genus, bia(‘k, fiie elytra more or less angulat('ly ban'd, and with long 
antennae. Of tlio ► pecies to be found in our territory, only three 
will be mentioiud. 1 he first is C. crinicornis Che\\, a species with 
the base of the prothorax suddenly constricted, found commonly in 
Mexico, thougli (*rossing our southwest border. This breerls freely 
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in the species of mesquite. It has also been introduced into the 
Hawaiian Islands, where it is of considerable economic importance, 
not only living in the introdm^ed algeroba or mesquite which is now 
widely distributed but also attacking several other trees. C. caryae 
Gahan attacks the dead or dying hickories of the Eastern states. 
It is a spring insect and injurious only to curing timber. The third 
species, (7. robiniae (Eorst), the locust borer, is, however, an insect of 
major importance, attacking not only the injured but healthy trees. 
The adults appear in the autumn, assemble, and mate on th'e flowers 
of the goldenrod; then the females seek out a host tree, the black 
locust, which may be one previously 
attacked or one that has its tnmk exposed 
to the full glare of the sun. These ins(M*ts 
are sun lovers like most of their kind and 
rarely attack tn^'s that have their trunks 
properly shaded by lower branches. The 
larvae upon hatching bore upward beneath 
the bark, causing it to crack, then as th(\y g(‘t 
larg(^r bore din^ctly into the heart of tlu' 
trunk or branch, as the case may b(‘. 

Ultimately, thc^y bring about the death of 
the tree. The wood is, of course, also ren- 
dered useless. The best control, ac'cording 
to some workers, is to have the trees grown 
in dense stands and with plenty of shade 
for the trunk and larger branches. Glycohius 
{Plagionotus) speciosus Say, the maple bona*, 
is a somewhat larger inse(;t, nearly 25 mm. _ . 

.1 1 X X Tyllvm' robiniac (lorst.). 

in length, with rath(?r short antennae, tn(‘ o. 
prothorax large and transvc^rsely barred with 

yellow, and the elytra marked with large, obliciue bars of 
yellow. It is well-known throughout our Northeastern states, 
attacking the hard or sugar maple. It generally attacks through 
wounds, such as the V-shaped cuts fornu'rly made for c.ollect- 
iug the sugar; areas where the bark had been clu^wed off by horses, 
as on the trees along the roadside in former days; and wounds (caused 
by nailing barbed wire or fence rails to the tr(H\s. The g(mus Xylo- 
trechus Chev. is a large one containing insects of moch^rate size, short 
antennae, and especially characterizefl by having a V-shaped callosity 
or smooth area on the front of the head. The lic^st-known species 
are X. colonus (Fab.), a black and gray species, breeding in various 
oaks and hickory in eastern North America; A. undulatus (bay), 
a black species marked with fine white or yellow, undulatiTig transverse 



Fi(i. 91. — The loc.iist borer. 
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linos on the ('lytra, brooding in both firs and spruces, and widely 
distributed through the more northern and noi'thw(;storn parts of 

tho country; A", atmosus (Sny), a gray 
species niark('d with transverse white 
\1 j hands, breeding in all spc^cies of poplar 

widely distributed from th(i Lake 
states to Britisli C()lum])ia and down the 
^ coast to northern Oalifornia; A^. nauticus 

/ \ (Mann.), a ])itchy black specie's with very 

I OV; \ often! interrn[)te‘d anel wavy trans- 

i ^ ' rx ve'rse line's on the e'l'ytra, breeeling in most 

y T ' ' ^ f^'il \ C alifornia live' oaks, Idack eiaks, and 

ij/ % 'if y overlapi)ing ein tei the introduceel 

\ / Awca/?/pb/.s*, iMiltivate'el walnuts, and some- 

\ / timers steme fruits of Ihe eircharel; and A^ 

i insignis Le'c., tiie mmale a lieautiful, sooty 

I \ black with ye'Ileiv, waspJike markings; 

y the male, redelish witii the t'lytra markenl 

\ with basal anel su)>apie*al j)ate*hes of 

I'kj. 02. -Xytotrrrhus nauticus yellow, e)ften 1 lu' entire' e'lytra sparse'ly 
(Munii.). X clothe'd with ye'lleiw ])ile', anel attacking 

einly tlie' willeiw as far as knenvu anel limite'el te) California anel 
Ore'gein. Ncorh/ht,^ The)m. is also a large - y, . 

genius, with the' ])rothe)rax longitudinally v 

e*e)nipre*ss(‘d or suhe'arinate above*, the* 

ante'iinae' short anel me)re* or h'ss clubbe'el, ;/ ^ 

anel the* ](‘gs eiuite* long. The‘S(* zebra- / \ 

eadeire'el lie'e'tle's are*, in geme*ral, epiite [ ® I 

ele‘Iie*a(e, anel most spe‘eae*s are^ rare in S | 

e*e)lle'e'tie)ns. Among tlie* l)e‘tter kne)wn are \ § v' j 

N. inuricdlulits (Kby.), a small, black 
sj)e'e*ie's witli nairow, sinuous, white* banels 

on the* (‘lytra, eommon from the* Lake* ' i ^ !§ ' 'f I ^ 

stat(*s and e‘astern ('anada we*st to the ^ fi ;,^ij V 

Pacifies and senith te) midelle California, 

anel bre'e'ding in tlie twigs of the Douglas ' 

as well as true firs; N. conjunctus (L(*c.), 

a sp(*ci('s a])out 12 mm. in le*ngth, with either 

white or ye'llow markings on a blae*k l)ae*k- ^ 

ground, and found biveding on the* Pacific fig. 9[i.~Ncoclytus conjunctus 

Coast in Ore*gon ash, the various kinds of (Ler.). x 4. 

white oak, madreine, and manzanita, a si)e*e*ie‘s that is at time's of 

considerable* e'conomic im})ortance; N. halieatus T,ec., a large anel 
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narrow rod species barred with yellow, Keiicrally taken on the 
inanzanita or niadronc! in southi^rn Oregon and California; 
and the well-known N. caprea (Say), a black species with broad, 
yellowish bands, found in Arizona as well as all of eastern 
North America where it bores in ash. In the typical genus Cbjtus 
Laich., shorter and more compact as well as more wa.splike because 
of the broad transverse yellow bars, we have sex'eral species, two of 
which might be mentioned. Clyfm manjinicollis C’ast. lives in north- 
(•astern America, and C. planifronslA'c. in the mountains of ('alifornia. 



Fio. 94. Fid. 95. 

Fid. 94. Alimia dorsalis Loc. X 9. {Muzzall.) 

Fid. 95. Paratimia conico/a Kish, larva in roiio of knohrono i)in('. (U.S. Dcpl. Ayr. 

3ur. Entomol. Plant Quar. Photo by Pallcrson.) 


They breed in the brunelies of the iru(^ fir, tlie hitter also in those 
of the Douglas fir. 

The small tribe Atimiiii, contains but two gen(*ra and six species, 
yet it is of considerable importance. AHmia TTald. contains five 
species: A. confusa (Say) of the Atlantic seaboard, A. dormlis Lee. 
and A, helenae Lins, of the Pacific states. A, huachucae Champ. & 
Knull of Arizona, and A. mexicana Lins, of southern Mexico. They 
are all rufous or rufopiceous species, irregularly clothed with gray 
pile which gives them, especially A . huachucae, a spotted appearance. 
They all breed in juniper or the various cupressineous trees, A. dorsalis 
’^eing at times quite common about dead Lihocedrus. Paratimia 
'onicola Fisher, a smaller and narrow insect, of an orange-brown color 
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lined along the suture with white, breeds as far as known only in 
the (fones of the knobeone piue, Pinus attenuata. 

SUBFAMILY LAMIINAE 

The members of this subfamily are to be separated from those that 
precedes by having the ])rothorax not margined on the sides and the 
front tii)iae obliqiK'ly grooved on the inner surface, also often with 
the outer part of the tibiae somewhat rotated on the basal part. 
The species are practically all nocturnal, non flower frequenting, 
generally somber in color, and to l)e found only about their food trees. 

Two speci(\s only need be mentioned of the trilxi Dorcadiini of 
wingless beetles. Plectrura fipinicauda Mann, is a rathc'r small, black 
or brownish-})lack species with the apic(*s of the 
elytra spiniform and the disk ornamented with 
tub(‘rcles and spines. I'his species is moderately 
common in the dense we»ods of the Pacific North- 
west and, a(!Cording to Ilnrdy and Pre(‘se, breeds 
in alder, willow, and maple. Tpochus fasciatus 
Lee. is a short, robust beetle with an elliptical 
after-body, of a brownish-black color, irregularly 
patched with gray hair. It is found throughout 
south(‘rn California and ranges north along th(^ 
coast as far as Santa Cruz ( -ounty. It generally 
breeds in oak, but adults are also to be found 
on willow, CcatiothuSy and various other shrubs, 
indicating that they probably also breed in thes(i 
plants. 

There is but one genus, Mo7ieUeina Serv., of 
the tribe Moneilemini, but it is of fair size 
The sjiecic's are all of medium or evi'ii largo size, very robust, 
black, and wingless. They all breed in the various species of cactus 
and are to be found throughout northern Mexico and our own 
Southwest. As jnuch as they breed in the living plants, they 
s('rve somewhat as a control and for that purpose hav<^ b(‘en introduced 
into Australia with the hope of reducing the amount of unwelcomcj 
cactus there. 

Several of the genera in the tribe Monochamini are of considerable 
economic importam^e. Monochamus Serv., tlie spe(;ies of which 
are called sawyers or timbermen, is the most important, all of our 
species being of large size, 25 mm. or more in length. All of the North 
American species breed in coniferous trees. Monochamus titillator 
(Fab.), the southern pine sawyer, is a common eastern and southern 
species, of a reddish-brown color, marbled with white and brown. 



Fkj. 1)(). Tho spot- 
ted i>iiie .sjtvvyor, Mnno- 
chamiLs Tnaculosus fl.Mld. 
Nnturul size. 
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M. confusor Kby is larger than the prcieeding, from 37 to 50 mm. in 
length, of ii elouded-gray color, and rather limited to northeastern 
North Arnenea. It readily attacks 
logs or dying or wi'aki^ned pine, 
spruce, and fir.^ Hald. 

|;omn^^^^ tin; 

eastern m''. titillator. ' Af. scutcllatul ‘ 

fl«!cked with white, is conimou ' , „ „ . . , , 

,, i_ i xi All 1 • tio. 97. — Coramhycid hirviio, 3/ont/- 

throilgnout the Alleghclliy region, chamus maculosns Ilald. and their work 

most of the northern part of the trunk of Douglas fir. (f7.*s’. Dvpt. 

. 1 ♦ .1 K nt 0711 oL Plant Qnar. Photo 

continent, and in the coniferous ly Paiurson.) 
fon^sts of th(i Pacific; slope, where it 

becomes larger in size and almost entiniy black, the siibspcHies 
oregonensis Lee. It breeds in fir, spruce;, the Douglas fir, and white; 

jiine. M. viarmoratus Randall is of a re^ddish 
W to black with the prothorax somewhat 

1 marked with oeiuT neuir the; lateral spines, 

the t;lytra marbled with brown. It 
a common species of eastern Canada and 
jf A Maine. All of the beetles attack the; trc;e;s 

/ \ after they are felled, anel in a few meinths 

if 1 larvae arc we;ll-e;stablishe;el within the 

I ll \ I ^ result, logs left on the 

\ 7; X I long after the summer months suffer 

\ \ Ji / severely. 'I"he best me;thoels of control are 

\ \ F / have the; timber milled as soon after the 

\ ^ a / trees arc f(;lle;d as possible or at least to get 

the logs off the gre)und anel into the mill- 

Fio. os.-Monochamuo PO»<i Without delay. Ptychodcs trilineatus 
scutdlatus (Say), subspecies (L.) is an elemgated black species with white 
oregonensis Lee. stripe;s aloiig the suture of the elytra, which 

often attacks the fig in the Southern states. Dorchaschema wildi 
Uhler is a marbled-gray be;e;tle with very long antennae, destructive 



188 


FOREST INSECTS 


at times to the mock orange. 'J'he members of the genus Goes Lee. 
an‘ oft(‘n primers, tiie adults nanoving a circular cuff of bark from 
the limb before depositing their eggs. They also attack the trunk of 
living trees. (7. iujrinus DeG., a large, elouded-gray beetle, is, accord- 
ing to Packard, th(‘ most common borer in hickory and in walnut 
in the southern stati's; it also attacks oak. (7. pulcher (Hald.), a brown 
beetle about 25 mm. long, with a transverse light band across the 
(‘lytra, is a common (‘iieniy of hickories, doing at times great damage 
to the ]:)ecans in th(' southern states. Fleet rod era scnlator (Fab.), a 
large black b(M‘tl(‘ with large patches of white scatti'retl here and there 
over its surface*, is mod(*rat(‘ly common throughout the Middle West. 



I’nj. Syimphmia {fUixl (Li*<*.). X 2. 


It is call(*d tlie cottonwood borer and is v(‘ry d(‘stnicliv(‘ to willows 
as w(‘ll as })oplars, attacking the living tr(‘(*s. 

Th(* only species in the tribe Mesosini in our territory is Synaphaeta 
(fue.vi (L(‘(*.), a large* and broael, sonu‘what llatte'n *el black beetle 
el(*nse‘ly e'le)the*d with gray anel blae*k })ile*, the* latte‘r fe)rnung two 
naneiw longituelinal line*s e>n the* preineitum and twe) broael, zigzag, 
anel inte'rrui)t(*el transve*rse* bars ae*re)ss the e*lytra. ''riiis specie's is 
wide*ly distribute*el aleing the Paedfic sleipe, bre*(*ding in many types e)f 
tre*e*s such as the* jieiplar, bucke^ye, maple, be)x elele*r, alde*r, walnut, 
e*ucalyptus, and e*he*rry. It is at time's epiite destructive, the larvae 
graelually we)rking their way threnigh old broken limbs anel weninds 
into the main trunk, ultimatedy killing the tree. 

The* tribe* Acantheie-inini (‘emtains a considerable numbe'r of genera, 
seiine with many s])ee*ie*s. The*y are all of ratlier small size, e)ft('n 
with a pre'tty ele'sign anel generally very lejiig and elelicate anten- 
nae*. Most of them breenl in the twigs or smaller branches. The 
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bulk of the speeies are restiicted to our Eastern and Southern states, 
and most of them live in the hardwoods. On the Pacific Coast, there 
are but few s[)ecies: Leptostylus nebulosus Horn, a small and compact 
gray bec'th', ornamented with a clouded design, which breeds in 
various species of true firs; Lcropus harharus V^aii D., a longer, flatter 
species found breeding in dead live oak in the Santa Barbara region of 
California; and Uypcrplaty.s aspernlufi rn/?/or7?in/.sCsy.,a smnll,spotted, 
flattened sp('(a(\s wdiicli breeds in the twigs of several trees including 
the (iultivated (^hiu-ry and walnut. 

The members of tlui tribe Graphisurini are 12 mm. or more in 
length, rather flat and narrow', with a somewhat variegated i)attern on 
the elytra and excec^dingly long antennae. 

In the typical genius Graphimnia Kby. the 
females have the last abdominal segments 
prolonged to form an ovipositor. The 
two well-known Pacific Coast species are 
G, ohliquuH Lee;., a smaller gray spee;ies 
with a wavy de'sign em the elytra, anel 
G. apectnhfliH (T^ec.), a larger specie's, 25 
mm. or more in le'iigth, with the pattern 
more ble)te;hlike. The‘y beith breed in the 
ponele;rosa anel other specie's of western 
pines, mainly beiring in the twigs and 
smaller l)rane*hes, Tlmy ofteni lay their 
eggs in the lioles made by se*e)lytiel beetles 
and may sometime's elei senne damage by 
enlarging an edel lightning blaze. In sue*h 
cases the larvae; are to be found weirk- 
ing just bene'ath the bark. In euistern Neirth Amerie*a there are alse) 
several other speenes as we'll as several in the related genus l/royraphis. 

The; tribe Peigemocherini include;s beetles that are, in general, 
short and cemipact anel gene'rally very hairy. They cling to 
e)ld dead twigs, anel so closely elejes the;ir gray color pattern harmonize 
with their surre)undings that tlu'y are hard te) eletect. The prine;ipal 
genus Pogonocherun Latr. lias ree*ently been restudied by Linsley, 
and many e)f the species plae*e'el in new" genera. The twm ce)mirie)n 
eastern species P. 7 nixtuii Hald. anel P. parvulus Lee;., however, 
remain in the e)lel genus. The first is small, rather flatteneel, and gray 
spotteel with black and ocher, with the apices of the elytra emarginate, 
and breeds in both e;e)nifere)us and broaelleaveul trees. The second is 
e^uite similar but smaller and generally me)re northern in elistribution, 
chiefly in Canaela. It seems to breeel only in the willow. Most 
of the western North American sp(;cies with rounded elytral a[)ices 



Fk;. 100. (rrn}>hisuruii specta- 
hilis (Lee.). X 1.31^. 
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have boon placed in the genns Poliaenus Bates. Of these, P. call- 
fornicus Sohf., a liglit-gray species with crescentic riciges of tufted 
hair, hrecals in the FrcmouHa; while P. schaefferi Linsl., a gray specie's 
with hlack, lateral, triangular markings, breeds in the ponderosa 
pine; and P. orogonus I.e(!., a gray specie's with a broael be'lt of black 
aeiross the; mielelle', seems to he cenifineeel to the Douglas fir and true 
firs. P. 'penirdMus Ja\c. is fe)unel in sprace twigs. There are numerous 
othe'r specic'-s, hut they are; less evident in the forest. 



Fid. 101. — Larv.T of Oniphisurus spictahilis (Ijor.), foediiiK through Iho inrior hark 
of pondorosa pino aiid de.stroyiiiK tlu* mines of the western jjiiie l)eetle. X 1.25. 
{Photo hi/ Kt'cn.) 


Th(' tribes Oiicidc'rini is imiiortant ohiofly Ix'caiiso of tho genus 
Ottcidrrrs 8orv. wJiich contains a nuiubor of rathor oylindrioal, gray 
spooh's Iraiisvc'rsoly barnal with light(‘r l)ands and often oriuiinonted 
with tufts of oolorod hair soattorod ovtu’ tlio surfaoo. All of thorn have 
tho bad liabit as adults of biting out a cuff of bark around a twig so 
as to causo its doath, thus ])roviding suitable food for thoir larvae. 
"Fhoso twigs bn'ak off during the fall or winter months; and when 
tho bo('tlos are abundant, oonsidorable pruning n^sults. The best 
known spooit's are 0. cin(pi!atus (Say), the oak girdler of eastern 
North America; 0. pustulatus Lee., the mosquito girdler of Texas; 
0. putator Thoms., tho somewhat similar mosquito girdler of Arizona; 
and 0. quercus Skinner, the oak girdler of Arizona. 
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In the tribe Saperdini, though it contains in our fauna only the 
typical genus Saperda Fab., are to be found several of our most 
important and destructive species. They are all characterized by 
being elongate, parallel-sided, somewhat flattened above, with tlu^ 
front of the head vertical, the legs strong, and the body rather densely 
clothed with closely applied pile. Our largest, perhaps most impor- 
tant, species is the poplar borer, Saperda calcarata Say, an insect 
30 mm. long, of a light-grayish color with a limited amount of buff and 
chalky patches of considerable size. It attacks the living poplars ol 
all types but is most destructive to the aspens and ranges iti the north 
from the Atlantic Ocean to a little west of the 
Rocky Mountains and south as far as Texas. 

It is especially common on the aspens in the 
Rocky Mountains, enters eastern Oregon, and 
has been taken in California. About three 
years is required for it to complete its develop- 
ment. It generally enters the tree low down and 
bores upward, keeping the burrow more or less 
open by continually expc^lling the frass and 
oozing sap from the lower opening. Often the 
work is confined to the sapwood areas, caus- 
ing the bark to become rough and cracked; 
but in the aspens it as often bores into 
the heartwood. In time the trees suc- 
cumb. The beautiful S, Candida Fab., a Fm. 102. Tho pop- 
smaller, light-brown species with broad 
white stripes down its elytra, is perhaps 
one of the most famous insects of eastern North America. Dubbed 
the roundheaded apple-tree borer, it has figured extensively in economic, 
entomological litc^rature. It attacks apple trees in old, neglected 
orchards, also sometimes ornamentals, but its native host is the 
hawthorn, the various species of Crataegus. It is confined to the 
Atlantic states. A related species, S. cretata Newm., has the white 
markings in the form of large blotches on its wing cases. Though it is 
found in New England, it is more common in the Lake states where it 
does considerable damage, taking the place of S. Candida. S. tridentata 
Oliv. is a smaller and darker species with several reddish, oblique 
lines on its elytra. It is limited to northeastern America and confines 
its attacks to the elm, hence is often called the elm borer. As a rule, it 
first attacks the limbs, later the main branches and trunk where it 
bores beneath the bark or in the outer sapwood. The hickory is 
also attacked by several species, as S. discoidea Fab., the female 
gray with darker disk, the male a more uniform dark-slate color; and 
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S. lateralis Fab., a brown species with red margins. These insects 
are not so harmful as some of the preceding species, as they rarely 
attack a tree before it has been very much weakened by other causes. 
The second spe(i(\s generally attacks close to the roots. On the 
Pacific Coast are to be found but two species: S. horni Joutci and S, 
populnea (L.). first is something like S. calcaratain appearance 

but small(T and with a pronounced groove between the bases of 
antennae. It is found throughout California and breeds in the willow, 
sometimes doing much damage by entering the tree in the neighbor- 
hood of dead areas and causing these to be greatly extended. The 
true S. populnea is not found in America, but several subspticies as 
moesta Jjcc. and tulari F(dt and Joutel are, the first commonly in the 
Lake states and adjacent parts of Canada, the latt(M- on llu' Pacific 
Coast. All are small, more or less gra\", spotted with brown, tulari 
sometimes quite fulvous, and they breed in the branches of various 
sp(H*i(*s of poplar, causing the formation of long, fusiform gaJls with 
the ultimate death of the branch, thus bringing about a large amount 
of pruning and distortion. 
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CHAPTER VII 

THE BEETLES {Contimied) 

OTHER FAMILIES OF BEETLES 

In the two pnH'oding chapters the families of beetles responsible 
for most of the insect damage in the forest have l>een discussed. 
In this chapter other families (iommonly found in tlu. forest will bo 
consid(!red, some of them doing considerable damage to forest trees 
or products, others of great importance bec^ause of their predaceous 
habits. Many others while not particularly harmful or beneficial 
an; listed here because; they are so freepiently seen by those who are 
collecting or studying the iu.se{;ts found in the; for(;sts. In this chapter 
the; beetles are dis(;uss(;d more in their sy.stcmatic order, rather than 
in tlu; order of th(;ir importance;. 

PREDACEOUS GROUND BEETLES 

As indicated by the common name, the majority of th(;s(; b(;(;tl(;s, 
family Carabidae, are terre.strial. H(;r(; th(;y (;xert a very important 
role, feeding as they do in both the larval and adult state upon prac- 
ti(;ally all typ(;s of small animal life. On the forest floor as well as 
under the bark and within the crevices of rotting trees numerous 
species are to be found. These feeil on such inse(;ts as Thysanura 
and Collemlwla, termites, the caterpillars and impae of moths and 
sawflies, and tlu; early stages and the adults of the plant-feeding 
Col(;optera. They an; thus oiu; of the active; ag(;nls of control in 
their allotted (;nviroiiment. A few of tlu; Carabidae; are; arlu)re;al, 
especially in the more e)pe;n forests and in the; tre)pics. Under the; 
bark of d(;ael tre;e;s in our northern fe)rests e;ertain small carabids like 
Psydrus piceus Lee., Tachyla nana (Gyll.), T. falli (Hayw.), and 
Tachymenis Jlavicauda (Say) are to be found and e;ve;n in the mines or 
runways of burrowing speeders. 

The forest caterpillar hunter, Calosoma sycophanla L., is the carabid 
that has attracted most attentiem among our fe)re;.st entomologists. 
It was first suce;e;ssfully introeiuced into Massachmsetts from Europe 
in the year 1906 for the control of the gypsy moth, Porthetria dispar 
L. The; beetle averages 37 mm. in length by almost 16 mm. in breadth 
and is of a bluish-black color with brilliant-green or somewhat golden 
elytra. The adults emerge from hibernation about June 1 and soon 
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mate, the females laying their eggs during Juno and July. The 
egg stage lasts from 3 to 10 days; the larval, about a fortnight; and 
the pupal, almost as long. The beetle after reaching maturity 
remains in the old pupal (^ell, overwinters there, and does not emerge 
until ihi) following June, appearing at the same time as tlu^ olden- 
adults from th(‘ir hibernating quarters, for these bec'tles may live as 
long as 4 ycnirs. During both the larval and the adult ])eriods, the 
b(‘(»tl(\s are (‘xe(‘(‘(lingly voracious, attacking and hn^ling on great 
mimlx'rs of th(‘ larvae and pupae of the gypsy and browntail moths, 
t(‘nt caterpillars, and otlun* types of Lepidopt(‘ra as well as upon 
tin* larva(‘ and pu])ae of sawflies. 'The larvae as well as the adults 
readily climb the tr(‘es in search of their prey, a ran* trait among 
tli(‘ larger ('arabidae, and as a result are tliat much mon* (‘ITicient as 
d(‘stroyers of noxious caterpillars. 

\V(‘ also have* many native species of Calosomay some in every 
|)art of th(‘ country, but most of these are to be found in the 
mon^ ()p(‘n areas when* tli(*y pn^y upon cutworms and ()th(*r lepidop- 
l(*rous larva(‘. Sonu* of tla'in are at tinu's of great value in controlling 
th(‘ ou1bn‘aks of e(Mlain cat(*rpillars in })rush lands and even in the 
lore.->l. 

Iiiirg<‘ss and Collins, 1015. 


ROVE BEETLES 

''rh(‘ rove l)(‘etl(*s, family Htaphylinidae, are generally elongated, 
with w(‘ll-dev(*l()])(*d, sickle-lik(* mandibles and \(‘ry short (‘lytra. 
ddu'y an* usually very active* and oft(*ii run with tin* abdonu'n curled 
up ov(*r tin* body; h(*nc(* tin* common nann* of (l(*\'irs-eoaeh}K)rs(* in 
Kngland. They are emin(*ntly i)n*daceous. ddn* larvae* are, in 
habits and ap])i*aranc(*, much like* the adults, differing chiefly in being 
without wings and in having the body soft(*r and light (‘r in color. 
Both larvae and adults Iced maiidy on tin* larvae of dies, though they 
will r(*adily attack tin* (*ggs and larvae of otln*r insends. 'They are 
esp(*cially abundant in tin* damp(*r parts of the North(*i n Hemisphere 
and an* always to be found about rotting fungi and olln*r typ(^s of 
decomposing vegetables matter; dead animal matter; in close* })roximity 
to ponds, lakes, and streams; and along the seacoast. 

In the fon'sts tlmy an* fairly abundant, chiefly on the ground, 
though many s})eci(*s are attracted to the numerous fungous growths 
or the souring are'as beneath the bark of dead trees. Many of the 
specl(*s to be found in such situations are supposedly of considerable 
economic importance. These are often to be found in the runways 
of various Scolytidae when* they supposedly ft*ed on the eggs and 
larvae. The following will serve as an example. 
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The genus Nudobius Thom, is distributed throughout the coniferous 
ores H o le or J^rn Hemisphere, all stages of the various species 
being found beneath the bark of dead or dying trees. The best known 
of the species found on the Pacific Coast is Nudobius pugetamis Csy., 
generally distributed throughout the pondcrosa pine areas from 
British Columbia to middle Califoriu-.. It is from 7.7 to 9.2 mm. in 
length, brownish black, shining, the elytra a clear rufous throughout, 
and the legs pale straw-colored. According to Struble (1930), there 
is but one complete life cycle a year 
and no regularity with regard to the 
development of the species, both larvae 
and adults overwintering in old dead 
trees. The adults, upon the opening 
up of the season, will fly to trees that 
have been killed the previous year, 
mating there during tlu^ ('arly summer. 

Their i)rogeiiy will compk^te their 
development before the winter and 
overwinter as adults. The overwinter- 
ing larvae will change to adults during 
the late spring, and these will fly to 
the trees that have been quite recently 
killed. Their progeny will not reach 
maturity before the winter so will pass 
through the wintc^r in the larval stage. 

On the Atlantic slope a related species 
N. cephalus (Say) is to be found. 

Casey, 1906; Struble, 1930. 

LADY BEETLES 



The lady beetles, family Coccinel- 
lidae, have long been known as friends 

of man, and all but a limited number such as the members of 
the genus Epilachna Chev., mainly confined to the tropics, well 
merit his high opinion. They are generally small or of jnoderate size, 
hemispherical or elliptical in shape, and usually of a reddish or yel- 
lowish color spotted or ornamented with black or black marked with 
red, yellow, or white. Both larvae and adults of most of the species 
are eminently predaceous, feeding on plant lice and scale insects, 
though able to adapt themselves to other types of food like pollen 
when their usual prey is less abundant. Many of the species are 
rather restricted as to the species of insects upon which they live. 
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therefore more or less definitely localized to certain types of plants, 
while others are more general feeders and more widely distributed. 
As a result of th(?se habits, th(\se beetles undoubtedly do an immense 
amount of good ])y kee})ing in cheek, to a greater or l(\sser degree, 
many kinds of plant lice and scale insects. Adany species arc to be 
found in the forest. 

The convergent lady beetle, Hippodnmia cotwergcns Guer., is 
one* of the most wi(l('ly distributed ol the family and on the Pacific 
Coast without doubt the most common. Tlu^ beetles are elliptical in 
shai)e, average 7 mm. in length, are black with n'ddish (dytra, the 
head mon* or l(\ss white, the pronotum margined with white and with 
two conv(‘rg(‘nt white liiu's on the disk, and ('aeh (dytron marked with 
six black spots as well as a common scut( llar mark. The larvae are 
elongate', grayish in color, and marke'd with seweral orange spots. 
Guring tln^ fall th(*se Ix^etles eongre'gate in certain areas in enormous 
numbc'rs and banked no against old logs ov beneath the pimi needles 
pass the winter the'ix*. With the first warm days of spring or early 
summer, they (merge from tludr winter (piarteu’s and by d(;grees 
s{)r(*ad out ov(!r the country, in the mountains gradually drifting up to 
the higher levels as sumnu'r advances. This specuvs tVv ds mainly 
on the plant lic(^ of shrubs and herbage. 

The five -maculated lady beetle, //. qxnndccini-maculaia Mills., 
is (li(^ (M)mmon sp(‘ci(\s in the more north(‘rn parts of the country. 
In this s|)('ci(‘s each elytron has a lunate black mark near the bavSe, 
joining its fellow at tin; suture; an iriTgular black spot near the apex; 
and a more or U'ss (airvc'd bar slightly in front of it. This species is 
often found congrc'gated in gn'at numbers about tlu^ rocks at the 
summits of our nmuntains. Numerous otlu'r speech's of the genus arc 
to be found distribut(‘d throughout the (‘ouiitry, but tlu^y are not 
stri(dly forc'.st insects, bc'ing confiiK'd more to the low herbage, though 
oftcai in close' proximity to th(‘ fon*st. 

The pine lady beetle, Civia (ffannonin) picta (Rand.), is to b(' 
found throughout th(' pim^ and fir forests of the country. It is some- 
what small(*r than the nu'mb(‘rs of the preceding genus, oval, rather 
def)r(\ssed, black with orange k'gs, the head ytdlow with two interrupt(xl 
black lines, tin? ]n-onotum ])lack spotted with yellow, and the elytra 
yi'llow^ without spots in the male; in the fcmiale, generally wdth an 
anterior and posti'iior black l)ar extending outward from the suture 
to unite with a longitudinal stivak bi^yond tlie middle of each elytron. 
This species is (juite variable, breaking up into a number of diverse 
color races in the different parts of the country. It is (common on 
pines but frequents the true firs as well and at times is very abundant. 
It is an aphis-f('('ding species. 
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Rathvon’s forest lady beetle, Analis rathvoni Lee., is one of the 
largest l)eetles of the family, generally distrihuti^d throughout the 
Pacific Coast wherever tin; trut; firs are to l)e found. It is almost 
8 mm. m length, very broad, rather convex, black, the head with two 

white spots, the pronotum with a narrow anterior margin, broad lateral 
margin, irregularly incisc'd ne^r i ^ i laierai 

^ I . angles, and two divercent 

white markings near the base tho n • ^ uiviigenL 

•^u I 1 ui , ’ faytra yellowish or reddish brown 

with humeral black spots and »>iown 




mmt 




104. — Rathvoii’s forest lady beetle, 
Analis rathvoni Lee. X 7 


seven black or ocellate spots 

arranged in two transverse .series, i '1 

one nuHlially, the other poster!- 
orly. The larvae are black, 

egated with yellow, and about 15 I 'i 

mm. in Icngtli when full-grown. M 1 

They live on the large black 

The fifteen-spotted forest ^ 

lady beetle, ^4 . qumdecimpunctaUi //I 

(Oliv.), replaces this species in M 

the Eastern part of the country. ^ C 

It is quite similar in size and ^ ^ 

general appearance but with the Fig. 104 .— Rathvou’s forest lady beetle, 
sides of the elytra less angularly Anaiis rathvoni Lee. x 7 

cxplanatc and the spots larger and more eyelike. 

LeConte’s lady beetle, A. lecontei Casey, in the Rocky Mountains, ki 
a speci(\s somewhat larger, fully 10 mm. in length, and with the elytra 
a bright brownish red, without discal spots but with a distinct black 
lateral margin. 

The species of the genus Neomysia Csy. are almost as large as 
the preceding and generally found, like them, on the true firs. They 
are, as a rule, of a straw color and with longitudinal interrupted 
lines on the elytra in.stead of spots. Neomysia suhvittata (Mills.) is 
the largest and most common species on the Pacific Coast, and N. 
pullata (Say) the b(\st known along the Atlantic Coast. The latter 
has the elytral markings often quite obscure. 

The genus Scymnus Klug contains a very large number of quite 
small, somewhat hairy and hemispherical black or brownish lady 
beetles, most of which are to be found restricted to the forests. Some, 
like the coal-black Scymnus ardelio Horn of California, prefer the 
pines, while others frequent the oaks and other broadleaved trees. 
All are scale feeding. The genus is a very important one econom- 
ically, for both larvae and adults are voracious and generally 
numerous. 
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The twrice-stabbed lady beetle, Chiloeorus hivulneniH Miilw., a 
beetle 2 to 3 mm. in length, of a .'<hining-l)laek color, with an irregular 
red .spot about the center of each elytron, is the best known member 
of a peculiar group of lady beetles which are charaetewized by being of 
medium or even .small size and with the elytra more or less flattened 
and explanate at the margins, so that tlu^y are able to cling very 
closely to any siirface. These beetles are generally of a shining-black 
color siJotted or marked with red .and are to be found on shrubs or 
broadhaived trees in the more open parts of the forc'st. The twice- 
stabbed lady beetle, like its fellows, is scah; feeding and most beneficial. 

Crolcli, 1873; Forhes, 1883; ITorn, 1805; Casey, 1809; Long, 1003; Essig, 1010; 
PalriH'r, li)l4; Cljiuscii, lOKi; 1917; Tiiiihcrhike, 1919; Gauie, 1920. 

CYLINDRICAL BARK BEETLES 

Tli(' morn typical iiK'inhors of the family (\)] 'diidac are narrow, 
elongated, and sonu^wliat cylindrical beetle.s. Tlu'y are gcMU'rally 
dull in appearance, reddish or brownish in color, and often very 
beautifully sculptured on the upper surface. The l(\ss ty])ical s])ecies 
are more flatbaied, gen(u*ally gray in color, and often wi*!' tlu^ hairy 
vestiture arrang(*d in tufts. Theses latter geiKU'ally f(H'd on fungi, and 
their color ])attern is for purposes of enabling them to bh'iid with 
their surroundings. The meunbors of the first group aiv all Ixdicn'ed 
to be to a great degn^e pr(*daceous, as they are geiua’aHy to be found 
in the burrows of the various wood-boring beetle's. 

Derctaphrufi oregonensis Horn is our largest sp(x*i(‘s, 11.5 mm. in 
length. It is narrow and much elongated, very irrc'gularly sculptured, 
and of a dirty-black color. According to Burke (1919), it lives in 
the tuniK’ls of various wood-boring beetles and has been i)roved to 
destroy the larvae and pupae of Dendroefonus jcffrrgi Hopk. and D. 
moniicoJae TIopk., Trachykde opidcnta Fall, T. nimbom Fall, Buprestia 
auridenta L., and B. lacvivcntris (Lee.), as well as A^ciiuin atrum Fsch. 
It is found throughout the pine forests of Ckalifornia and Oregon, 
''rhe larvae are elongated, whitish, small-headed, with W(‘ll-developed 
legs and recurved hooks at the apex of the abdomen. They are one 
of the few beetle larvae which are able to spin a eo(‘()on in which to 
pupate. 

The genus iMsconotiis Er. is composed of small, elongated, and 
markedly sculptured beetles generally to be found in the runways 
of the Scolytidae. All of the species of which there are ov('r twenty 
are confined to North America. Most of these arc to b(i found about 
('oniferous trees. Lasconotus complex Lee. is one of the largest, about 
4 jnm. long, reddish brown, flattened, with four irregular, longitudinal 
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ndgm on the pro„„tu™ „„i t|,„ i„toval, ot the elytra 

cl„velop„l mto well-marked ridgee, f„„r to each elytroo, with a dorble 
row ol well-, mpr, seed , 

tnhutcd over the Paeifie Coaet. being found mainly in the burrowe 
of «,e genua Ips and on the conatal pines like the Monterey, Bishop 
and beach pines as well as in the inierior on the 
ponderosa and Jeffrey pines. Other species of 
Lasconohis are found on the same tree's as well 
as on the various types of cedars, and at least one 
sp(^ci(\s s(Hniis to be (uiiifinod to the oaks. 

T.h(- g(aiiis Aulo'nvu'fti Kr. Ls found iu Kiirope, 

Tasmania, and South Ameriea as well as North 
Aineriea. In our country there are but four 
speci(\s, A. lomjn'fn Jx‘C. aloue restricted to th(‘ 

Pacific sloi)e. It averages 6 mm. in length by 1.5 
in breadth, is quite flattened, with lateral sinuous 
ridges and a pair of ('longate median tuixu’cles tin 
the pronotum, tlu^ elytra minutely punctured and 
with fin(‘ly ])unctured striae. It is generally to be 
met with in tht^ tunnels of Tps and Defulrortoiins conotus complex Lee. 
bt'iieath the bark of dead or dying pondtu’osa ])in(^ ^ 
trees. The* nMiiaiiiing sjiecitss in our country are to be found in the 
southtaii stat(*s. 

Horn, 1878; Casey, 1890, 1897; Kraus, 1912; Burke, 1919. 



THE CUCUJIDS 

The family (tucujidae is not large, Init it contains (*ertain members 
whitdi art' (‘ither very t'vident or d(*structive. The saw-toothed grain 
beetle, Oryzaephilus {Silvantii^) surinanicnsis (L.) and its close relative 
Catharlua advvna (VV'alh.) are very injurious to food products such as 
dried fruits and cereals. Other members which are to be found in 
th(* foi*est are generally quite flat and soim^what (elongated and are 
suppos('d to be ])redac(M)us. 

The largest and also most conspicuous member of the family 
because' of its color, in this country, is Cucujua clavipcs Fab. and its 
western subspe'cies C, clavipcs puniccus Maun. This insect is much 
flattened and of a brilliant criiUgSon color with antennae and tarsi 
black. It is widely distributed throughout the coniferous forests 
of the country. The western phase is most evident during the late 
autumn or early spring, generally found safely tucked away in a 
convenient crack or under the bark of a dead tree. The yellowish 
and flattened larvae are quit(^ (common during the summer months 
beneath the bark of dead trees, often in crude cells where they may be 
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seen transforming into pupae several months later. Ihey are gener- 
ally believed to be predaceous in the larval as well as the adult state. 

The genus Laemophlocns Lap. contains many species, some like 
tlu^ cosmopolitan L. pusillus (Schon.) common in foodstuffs, but most 
are confined to the forest where they are to be found under bark or 
in the runways of boring bet^tles. They are all quite small, a few 
millimeters in length at the most, narrow or moderately broad, 
always much flattened, yellowish or brownish in color, sometimevs with 
larger spots on the elytra, and generally with large heads and very long 

antennae. They are thought to 
prey on the eggs and larvae of 
other insects, chiedly the destriu;- 
tive wood borers, and as such to be 
beneficial. 

Casoy, 18o4, 191H. 

THE SKIN BEETLES 

Most members of the family 
Dermestidae are scavengers, the 
larger such as the typical genus 
Derniestes L. feeding on skins and 
drying carcasses, sometimes 
invading households to feed on 
carpets, furs, or dried meats. 
The smaller species are generally 
found during their early stages 
under the bark of d(‘ad trees or in 
similar retreats where they feed 
upon the remains of dead insects, 
Fiu. U){j. —('ucujus ciavipes Fub. and larva, the old drying larval and pupal 
^ skins as well as adults. Some of 

these o(;(*asionally get into insect collections where they (rebate havoc. 
The adults of many also frequent flowers for the sake of feeding on 
l)ollcn. Most of these beetles are somewhat elliptical in shape and 
more or less clothed with hair or scales which form attractive patterns. 

Jayne, 1882; Casey, 1900, 1916a. 

THE STEEL OR HISTER BEETLES 

All of the members of the family Histeridae have the integument 
very hard and steel-like. Besides this, they have clubbed antennae 
and short, stout legs, which they can tuck away beneath themselves 
much in the same manner as turtles do. Thus protected they can 
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Mck their prey without injury to themselves. The more spherical 
orms hke the .spec.es of Ilister L. and Sa^Hnus Er. are generally to be 
found abou carrion where they prey upon the maggots or fly Lvae, 
while the flatter or more cylindrical forms are to be found in the 
forest beneath the bark of trees or in the burrows of wood-boring 
beetles, upon which they supposedly live. 

The members of the genus Hololepta Payk. are generally of large 
or moderate size, elongate, parallel, very much flattened, black, and 
shining. They are to be found throughout 
the warmer parts of the world. In western <5 // 

North America the larger species like II. S |j| 

yucateca Mars, and H. cacti Lee. are generally 
to be met with in rotting yuccas, cacti, and ^ /-.‘v: :: ;p[ 

similar succulent plants. The smaller species ^ir . 
generally live beneath the bark of dead poplars 
and other types of broadleaved trees. 1 

Platysoma puncligerum Lee. like the rest of |l| Ml' \ Wm tr 
its fellows in the genus is elongate, parallel, l\[ ' || M;|n| ^ 

considerably flattened, and shining. It is 4 I 1111® 

mm. in length, black, with two short apical (w - ^ " ^jm 
striae near the suture and four complete vstriae C 

to the outer side of each elytron. It is quite \ 

common in the egg channels of Dendroctonus 

brevicomts Lee. as well as other species of j, ^netigerum x 12 . 5 . 

Dendroctonus and of IpSj beneath the bark of 

ponderosa pine. The larvae as well as the adults are to bc^ found 
in the burrow^s where they no doubt feed on the eggs and larvae of the 
bark beetles. The adult Plaiysoma have been actually seen by Struble 
(1930) feeding on the adults of D. brevicoinis Lee. The species is found 
throughout the Pacific Coast. P. depressum Lee., a somewhat shorter 
and broader species, is also to be found on the Pacific Coast as well 
as in the East and under pine bark, while several other species are 
confined to the East and South. 

The species of the genus Teretrius Er., six of which are to be found 
in the United States, are somewhat smaller and more cylindrical 
than the members of the preceding genus. They frequent the burrows 
of the Ptinidae and Bostrichidae rather than the Scolytidae. Teretrius 


Fio. 107 . — Platysoma 
punctigerum Lee X 12.5. 


Miqulus Loc. has been found in the burrows of the lead cable borer, 
Scobieia declivis (I.iec.) All of the .species in another genus Pkgaderus 
Er., are very small (the large.st not more than 2.5 mm. in length) and 
but little elongated. They are quite numerous at times beneath the 
bark of dead pines, creeping about in the souring debris, no doubt in 
search of small maggots. Our commonest and largest species is 
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P. nitidus Horn, a shining-black species, looking like a small black 
bead when sec^n in its normal setting. This is supposed sometimes to 
feed on the eggs and young larvae of certain Scolytidac'. 

Horn, 1873; Perris, 1876; Ciisey, 1893; 19166; Carnochan, 1917; Stnihlo, 1930. 

THE SAP-FEEDING BEETLES 

The family Nitidulidae includes beetles of various forms, some of 
them elongated with sides parallel, others more or less elli])tical in 
outline, but all are rather small, iiUK^h flattimed, generally brownish 
or straw-colored, with the elytra usually abruptly trimcat(‘(l behind 
and not completely covering the abdomen, the antennae short and 
clubbed, and the legs also short. They an', in tlu‘ main, senA'engers, 
living about carrion and in decaying fungi, souring fruit, or other 
decomposing vegi'tabli' matter. Many are to b(' found in the adult 
stage' fr('(iu(‘nting flowe'is for tlu'ir polh'ii. Otlu'rs jv confiiK'd to the 
fon'sts, living in th(‘ souring material beneath flu* bark of dead trees 
or in various fungous growths. Several si)ecie's such as tlu' m('ml)e»’s 
of the genus Car'po'philuH Steph. ar(3 of definite ('(‘oiiomic impe)i'tance; 
a few members ot this genus are injurious to drie'd cereal^- .viid other 
food i)ro(lucts as well as to ripening fruit. The forest species are, 
on tlu' whole, ))eneficial as pollt'nizers and scaveng(‘rs, though some 
have been accused of carrying the spores of destructive fungi from 
dis(‘as(‘d to h('alt,hy trees. The species of Glischrochilus Ih'it. (Ips) 
which are among the larg(»r and more conspicuous memlx'rs of the 
family are often to Ix' s(*(‘n beneath the bark of dt-ad trc'cs. Tlu^y are 
from 4 to 8 mm. in h'ligth, shining black, and ornaiiu'ntc'd with y('llow 
or nxl. Our western specic^s are G. fasrlahis (Oliv.), with two basal 
and two subapical yellow ])atch('s, a sp(*cies that extends cU'ar acu’oss 
the continent at higher latitudes; f/. xyilUitus (Say), black with nunn'rous 
short yc'llow streaks on tlx* elytra, widely distribided throughout 
Alaska and the Pacific Northwest; and G. cylindrinis (Lt‘c.), with 
four r('d patches on tlx* (*lytra, limited to the ixirthern Rocky Moun- 
tains, Cascades, and Sierra Nevada Mountains. 

Horn, 1879. 


THE OSTOMIDS 

The rather small family Ostomidae (Teimxjcliilidae, Trogositidae) 
is decidedly dimorphic, containing two tribes, the Tenebroidiui with 
species all more or less elongated, subcylindrical, and in most cases 
decidedly predaceous in both the larval and the adult stages; and 
the Ostomini with members more or less ellijitical in outline, very 
much flattened, and generally fungous feeding in both larval and adult 
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stages. With the oxc.eption of Tenebroides mauritanicus (Linn.) 
the well-known eadelle, a dostructive species in granaries throughout 
the world; and Loplwcatercs pusillus (King.), the Siamese grain beetle, 
a small, flatt(ined species, introduced into this country from the Orient 
through commerce, all of the species of both tribes are to be found 
in the forest. 

genus Nemozoma l^atr. in America is confined to the Pacific 
Coast, tlu; siXM'ies being quite small (4 to 5 mm. in length), veny narrow 
and (ylindrical, and with the head deeply longitudinally grooved in 
front. They an^ blacik or bluish black in color, with the base of th(> 
elytra yellowish; in one species the prothorax is also yellow. They 
dwell in the tunnels of Pilyophthorus and other sn all Scolytidao 
upon wliich they ])r(y. N, attenuatum Van D. is found on the Mon- 
t(M-ey and other coastal pines, ranging from Carmel, Calif., at least 
as far north as Washington; N. Jlssiceps (Fall.), a species with a 
yellow pronotum, is limited to the Sierra Nevada Mountains; while 
N. puHctidata Van T). is widely spread in the region of the northern 
part of the Gr(‘at Basin. The related genus Corticotovius Sharp 
which differs from the preceding by the h('ad\s being flattened in 
front and not grooved, also contains a number of species found on 
both sid(\s of the continent. The beetles have habits similar to those 
of the al)ove and ar(^ (Hpially bem^ficial. Coriicotomus caviceps (Fall) is 
the b(‘st known of the Pacific Coast species. It is bicolored like 
Nemozoma and is found wid(‘ly distributed throughout the Rocky 
Mountains and tlu^ Pac'ific Coast. It is mainly to be found about 
th(^ ponderosa pine. V, paralldm (Melsh.), a unicolorous brown 
spc'cies, is the best known of the species in eastern North America. 

Tcinnochila Westw. is a genus containing long, subcylindrical bee- 
tles, 12 mm., or mon* in length and generally brightly colored, green, 
blue, or bronzed. R(q)resentatives are to be found in both the Old 
and New World, but they are most numerous as regards number of 
species in the Central American n^gion. Tcmnochila vircscens chlorodia 
(Mann.) has been selected as our repn^sca dative of this important 
genus. It ranges in length from 10 to 18 mm. and is of a brilliant 
metallic-green or bluish-green color. It is well-armored and provided 
with powei'ful jnandibles which enables it to (a*ush with perfect eas(i 
any of the Sc.olytidae or other small forest insects. It is found 
throughout the forests of the entire Pacific slope, on oaks and other 
broadkaived trees as well as on most of the conifers. It flies well, 
sometimes in the hottest sun, but generally prowls like the weasel 
at night and because of its power and form is able to force itself 
readily beneath the bark of dead trees or into any crack which may 
offer a conv(mient retreat or lodge its prey. Tlui larvae are elongate 
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and wormlike; averaging 20 mm. in length when fully grown; white but 
with the head, portions of the dorsal surface of the thoracic segments, 
and the anal segment black. They are provided with stout mandibles 
like the adults and have well-developed legs and a pair of hooklike 
processes on the last segment of the abdomen. They are to bo found 
geiKirally beneath the bark of dead trees, but they can gnaw their 

way readily through the wood 
itself so easily can secure an abun- 
dance of food. This species 
because of its voraciousness and 
predaceous habits in both larval 
and adult stages is one of the 
most benefi(dal insects in the 
forest, even though it takes a 
small toll of beneficial insects. 

The ^-pecic^s of the genus 
Tenehr aides Pill. & Mitt, are 
somewhat sjnaller than the above, 
flatter, and moni sondx'r in color 
— pic('ous or black. They are 
found in the forest chiefly beneath 
the bark of dead trees, often in 
[daces wh(ire the sap is souring. 
They vary in size as to species, 
ranging from 4 to 10 mm. in 
length, are generally uni(X)Iorous 
above, though they may be 
sometimes ornamented with light 
spots, and liave habits somewhat similar to those of Temiiochila, 
Tenebroides mauritanicAis (L.) is the well-known cadelh^, a cosmopolitan 
sp(Kaes Umwd about granaries and one that feeds upon the grain itself. 

The common Caliiys scabra Thunb. belongs to the tribe Ostomini. 

It is longer than broad, with sides somewhat parallel, broad and 
flattened, about 10 mm. in length, of a dirty-brown (;olor, and very 
roughly sculptured. It looks much like a small piece of bark. It is 
found throughout the Pacific Coast, more northern parts of eastern 
North America, as well as in Europe, and is to be seen about the 
brac^kets of woody fungi or beneath the bark of dead trees, especially 
when there is much fungous growth there. Ostoma ferruginea (L.) and 
0. pippingskoeldi (Mann.) are slightly smaller than the preceding, 
more (‘Iliptical in outline, and with the upper surface much smoother' 
the first entirely rufous and shining, the second a dark brown with 
lighter markings and somewhat dull in appearance. The first species 
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ha« a cU.tnl,utvon Similar to that of CdUys scobra Thunb., but the 
Hccoiul IS hmitod to the Pacific Coast, ranging from Alaskl to Cafi- 
fornia. live about woody fungi and beneath the bark of dead 

trees. Kxcept for the fact that these beetles may carry the spores of 

injurious fungi to healthy trees, they would be looked upon as harmless 
insects. 

Horn, 18()2; Van Dyko, 1015; Casey 1916c. 


SNAPPING BEETLES OR CLICK BEETLES 

T-he family l^Jateridae is as truly characterist ic of the forest as it is 
of the meadows and more open country. Many of the shade-loving 
spe(;i(\s are root feeding iu tludr early stages, just as are the majority 
of those of the meadows, hut tlu^ greater numl)('r live in the dead 
timber, most as wood feeding species, thougli others are truly pre- 
da(aa)us to a greater or lesser degree. The adults are elongate, 
generally with sc'rrate anhnmae and with a pro thoracic, sternal spine 
which acts as a spring when forced into its receiving groove in the 
mc'sosternum and hurls the beetle into the air. The larvae are yellow- 
ish, long, and more or less cylindrical and often with a pair of hooks on 
the last s('gment. '^bhey an' commonly called wirewornis. The eco- 
nomic. status of th(^ fon'st species as a whohi is that of wood scavengers. 

The genus Addoeem Latr., one of the most typical of the timber 
specie's, contains elaters of a somber appearance, black or reddish 
brown, 12 mm, or mon^ in length, somewhat flattened, with deep 
grooves along the margin of the prosternum for the reception of the 
antennae, and more or less definitely clothed with gray or goldem 
scales. The adults may at times be found on th(i foliage especially 
of young ponderosa pines but are more often seen beiu'ath the bark of 
fir or pine logs, espc'c'ially during the early part of the sc^ason. Our 
common western s})eci('s are A. sparsa Gaud., sooty black with a 
sprinkling of white s(;ales over the surface; A. profusa C'aud., a some- 
what broad species, with a broad, median pronotal impnvssion and 
densely clothed with scales of various shad(\s of brown ; and A . roru- 
lenta Lee. of a more rufous color, narrower and somewhat pointed 
behind, with the pronotal impression deep and narrow, and the 
scaly vestiture of a golden color. In the eastern portion of the 
('.ountry there are other species. The following are the best known: 
A. marrnorata (Fab.), a black species simulating sparsa but larger; 
A. breidcornis Lee., a close but smaller relative of profusa; A. impres- 
sicollis (Say), a small brown species with the elytral punctures arranged 
in rows; and A. discoidea (Web.), a small, black species with golden 
scales margining the prothorax. 
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The genus Alans L]seli. contains some of our largest species. 
Representatives are to be found in most of the warmer parts of the 
world, (‘specially in Africa and Asia. In North America the species 
are blac'k (jr brown, variously spotted or clouded with white, and with 
two large, eyelike spots on the pronotum. The only Pacific Coast 
species is A. rnelanops Lee. This is from 25 to 30 mm. in length, black, 
with white scal(‘s sparsely scattered over the surface, the eyelike spots 
black with narrow whit(^ l)oundarios. It is to be found beneath the 
bark of d(‘ad j^onderosa pin(‘s, chiefly th(‘ old, somewhat weathered 

stumps. The larvae wlien full- 
grown are close to 36 mm. in 
length, yellowish white, with head 
and thoracic segments more or 
l('ss black. They at times 
pr(‘dac(i()us 1)iit in the main are 
lignivorons. i.)ther sp('ci(‘s in the 
country aie .1. oculaiiis (L.), a 
V(‘ry robust species simulating the 
pr('<*(‘ding but of a more pro- 
n()unc(‘d black with th(' markings 
mor(‘ strongly contrasting, fairly 
common in many parts of (‘astern 
North Am(‘ri(‘a and g(‘n(‘rally to 
be found about d(‘ad broa(ll('av(xl 
tr(‘es as the (‘Im and linden; .1. 
myops (Fab.), a narrower and 
more brownish sp(‘cies, li\'ing in 
old conif(‘rous ti*(‘(‘s; and .1. 
lusciosui^ Hope, a v(‘ry larg(‘ black 
markings, found in Texas and 



Fiu. 109. 


Aldua L(m 

larv:i, X 1.5. 


X 2 and 


spe(ries with chalky-white blotch 
neighboring ])arts of the s(mthw(‘st. 

Th(^ speck's of the genus Elatvr L. are immerous throughout the 
forested areas of the Northern Hemisphere. In North America 
th(‘re are ov('r fifty sp(‘cies. Tlu'y may b(‘ bla(dv, brown, or variously 
mark('d with ivd, orange, or y(‘ll()W and range in size from 8 to 12 mm. 
ill length. Tlu'y an' trimly built and have as tlu'ir most distinctive 
f(*atures a convex head, clypi'us with complete anterior margin, the 
gular sutun's excavated in front, and hind coxal plates suddenly 
dilaU'd inward. The adults are gem'rally to be found during the 
(‘aiiy part of the season beneath the bark of dead trees and later 
somewhat widely scattered through the forests. The most common 
of our numerous W('st Coast species are E. rhodopus Lee., 12 mm. 
long, black species with ventral surface red and two well-mark«d 
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carinae on the hind anglos of tho nrothnmv P ■ -n t 

Ki.w.u ...X, • proinorax, h. ntgnnus Payk., a 

.mail, (oal-idack SI u-ios ,.„mmon in the cooler Northwest; E Jordifor 

Uc . lJ«k ,,,Uh ri..,, elylra on »ki<.h W« tt 

mncal nord. c Want spot, al„„t de„l wl.ik, oak. and syoa^ 

,„or«s m nnddlc and sonthon, (Jaliton,.,; and E. rhcenic^u, (ioL., 
a ilaok si«-oir» will, r,.ddi.h-orai,g„ olytta, Tairly abundant about 

ok. poud(Tosa ])iii(^a logs. Numerous eastern species are also known 
such as h, McsutiLcc, and E. linlcushoo..^ hicolored species common in 
conih^rous forests; and E. apwatus Say, a species with reddish-yellow 
elytra and a small, black subapical spot, ranging from ?laine to 
the Lak(‘ staters. 


Species of (dher genera of Elatendae such as Ludius and Athous 
are to be Kjinid in the forest, but only a limited number of these are 
ligniferous, most, in th(» (‘arly stages, devedopiug either in very much 
decom])os(‘d logs or on the roots of grasses. d"ho adults, however, 
often s(*(*k the shade of the forest. 


Horn 1879; Le Conte, 1884; Hyslop, 1917; Schenklinj^, 1925, 1927, 1927a; Vtin 
Dyke, 1982. 

THE CROSS-WOOD BORERS 

The small family Melasidae (JOu(*n(*midae) is \'(‘ry closely i elated 
to the prec(‘ding, the adults differing only hy liaving the lahrum 
concealed and the anttainae somewhat distant from the eyes at their 
bases. They also lack the power of leaping, though they are very 
active and liard to ea])tur(\ The larvate differ greatly from wireworms, 
being more wormlike, soft, and white, simulating the larvae of the 
Bnprestidae somewhat when the thoracic segments arc enlarged as is 
sometimes the cas(', though the apical segments are geiu'rally the 
most dilated. Their mandibles are toothed on the outer side, and 
they bore by moving their head from sid(^ to side and rasi)ing rather 
than hy nii)i)ing out the wooden i)artieles. All members of the 
family are tyineal timh(»r beetles, most abundant in the warmer parts 
of the world, hut a limited imml)er of gcaiera and sp(H*i(*s are to he 
found in the more temperate regie ms of the North. In our ten-ritory 
there are twenty-five genera and about sixty specie's. IVIe)st ejf the 
genera liave hut one or twe) speKaes, Dromaeolus Ki(\s., Fornax (-ast. 
Microrhagus Ksedi., anel Nematodes Latr. being the only ones with 
numerous species. In western Ne)rth America we have twe) species 
of Melasis Oliv., one Isorhipis Lee., the only American Eucnemis 
Ahrens., four species of Dromaeolus Kies., the only Phoenocerus 
Bouv., but one spe^cies of Microrhagus j M. vectinatus Lee., entering 
our territory in British Columbia. Xylohius cycindriformis I£e)rii is a 
.'mall, cylindrical, dark-bre)wn heretic breeding in the sapwood of the 
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coast redwood and in both pines and firs. The keel-!ieaded Epiphanis 
cormdus Esch. is found about coniferous trees throughout the North- 
west, tlie large and beautiful crimson and black 
Palai>oxenus dohrni Horn about comvbearing trees 
in the mountaius of southern California, and th(^ 
common Anelastes druryi Kby., is found everywhere 
in the coniferous forests. As far as known, the 
larvae of all mine either firm, dry wood or that which 
is soft and decaying. On the whole, they might be 
said to 1)0 timber scavengers. 

Mdasu TufiponniH Horn in the adult state is 
from 8.8 to 12.2 mm. in hmgth, black with dull-red 
y Hi . lie (elytra and somewhat rufous antennae and Ic'gs, short 
Mc/ams ^ujipcnnis aiiteimae, tlioso of the males quite pectinate and of 
the females merely serrate; the prothorax slightly 
wedge-shaped, broadest in front, with siiort. acuite, and div(^rging 
hind angles, and the surface coarsely granular; the elytra with the 



striae well-marked and finely punctured, and the intervals 
finely granular; and the last ventral segment with a short, 
blunt spine. Th(‘ larvae much resemble thosi^ of the 
Bupr(‘sti(lae, being somewhat longer than adults, h'gless, 
flattened, with the thoracic segments enlarged, a T-like 
marking on the first segment, both dorsally and ventrnlly, 
and th(‘ mandibles with well-developed ext(‘rnal teeth. 
Tlie mature beetles are to be seen about their host trees 
during th(^ late s])ring or early summer, those in the 
higher mountains emerging later, as usual, than those in 
th(‘ lowlands. ''FIk* females before ovipositing, unlike the 
Hupn'stidae and more typic^al Elat(*ridae which inen'ly lay 
th(‘ir (‘ggs in conV(*nient cracks, bore a cylindrical tunnel 
straight into the trunk of the tree to the ('xtent of several 
inches, in this regard simulating many of tlu' Bostrichidae 
and ambrosia beetles. The larvae burrow trans\'ers(^ly 
and, when numerous, more or le.ss paralhd with one 
anotlu'r so as to honeycomb the wood in a most charaeder- 
istic mann(*r. At times the outer 6 or 8 in. of large tnM‘s 
may be completely riddled by the.se borings and often 
waterlogged as well, (^diamberlin (1920), as the result 
of finding well-developed larvae at all seasons of the year, 



Fkj. 111. 
Mdasis rufi- 


believes that this specie's requires more than one year to 
com|)le'te its life cycle. He also states that the larvae ^ 


appre)ae*h the surface before pupation, but this is characteristic of most 


wood-boring insects. The adults free themselves by boring directly to 
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the surface leaving circular shot-holelike emergence holes. This 
species IS to be found from British Columbia south to middle California, 
ranging emst to Idaho m the North. The food trees are the Douglas 
and true firs the grand fir being the preferred tree in the lowlands of 
Oregon, and the silver fir in the Sierras. 


Melasts Uugae Hop., a slightly smaller and entirely pitchy black 
species, IS also to be found in the Northwest. It has habits some- 
what similar to those of the preceding except as to food, G, Hop- 
ping (1926) rearing his specimens from the western hemlock, Tsuga 
heterophylla, in British Columbia. 


while J. M. Miller has taken 
specimens on the Douglas fir at 
Ashland, Ore. The species of 
eastern North America is M. 
pectinicornis Melsh., which closely 
resembles the preceding but dif- 
fers by lacking the prominent 
toothed ridge near the anterior 
jirothoracic; angles, so character- 
istic of the former. It has been 
reared by Charles Dury from 
beech near CiiKjinnati. 

The g(uius Dromaeolus is char- 
acterized by having narrow and 
deep antennal grooves which 
extend along the outer margin of 
the prothorax beneath and for- 
ward on to the head and by being 
moderately robust, elongate, 
(ylindrical, or torpedo-shaped and 



Fig. 112. — Work of Melasis rnfipennia 
Horn in Ahies concolor. Left, cross section 


well-rounded anteriorly and more of larval minea; right, emergence holes of 
or less blunt posteriorly. Our ^ 


western species are four in number, on thf^ average 8 mm. or mor(^ in 
length, and dark brown or black in color. Two of them breed in dead 
alders, D. nitens Horn and D. hospitaUs Blanch., and are both black and 
somewhat shining, the former with the pronotum shining like the elytra, 
the prothoracic antennal grooves sharply defined within, and the hind 
coxal plates somewhat blunt at the hind angles; the second with the 
pronotum quite opaque, the antennal grooves not sharply defined 
within, and the hind coxal plates subacute at the hind angles. 1 he 
other species both breed in coniferous trees, the Douglas fir or pon- 
derosa pine. D. hasalis Lee. is black and shining but with the basal 
area of elytra generally clothed with conspicuous white pile. D. cali-‘ 
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fornicus Bon. is proportionately broader and shorter, dark brown, 
rufous beneath, subopaque, the pronotum densely punctured, and the 
elytra distinctly punctured and granular. The eastern spe(?ies is much 
small(‘r and less robust than the Pacific Coast species but in general 
much like them and black or brown in color. The members of the 
genus Fornax closely simulate the preceding but have the antennal 
groove limited to the prothorax and the tarsal claws generally toothed 
beneath. None of these has so far been found in Western forests. 

Andasics druryi Kby., a somber brown beetle and particularly 
common about camps in the North and in the mountains of the 
Pacific Coast, averages from 10 to 12 mm. in length, is quite convex, 
rather blunt both in front and behind, lacks antennal grooves, and 
has the prosternal sutures curved and the hind coxal plates very 
abruptly dilated inwardly. Its comph'te life history is not known, 
though it j)rol)ably lives in its early stages in old decomposing wood. 

Hoiivouloir, 1870; Horn, 1886; Hljinchard, 1004; \'an Horn, 1909; Chamberlin, 
1920; Hopping, 1926; Schcnkling, 1928. 

FIREFLIES AND SOLDIER BEETLES 

The su[)(*rfamily C-antharoidea (Lainpyridae) is an ashociation of 
sev('ral relatcvl families formerly listed under one family name. The 
separate families, how(n"('r, have more or h^ss distinctive features, 
though th(^ specie's of all agree in having somewhat soft bodies, loosely 
put tog('th(^r and with rather leathery el34ra. The larvae arc elon- 
gated and in many cases much like the more flattened millipedes or 
gall(*yworms in appearance. The Lycidae often have the upper 
surface beautifully sculptured in a reticulate maniuT and are fre- 
quently of pronounced colors like crimson or blue and orange. They 
may be found resting on the herbage or assembled about old rotting 
logs. Th(! Lainpyridae contain the true glowworms and fireflies, 
the larvae of which are generally terrestrial and to be found in damp 
localities. The Caiitharidae are the soldier beetles, sometimes found 
in flowers, though often seen feeding on plant lice. They are sup- 
posedly the most useful to the forest, though the members of all of 
the families are predaceous to a greater or lesser degree in both the 
larval and the adult state. Many of the adults of Podabrus Westw., 
particularly P. pruinosus Lee., have been observed feeding ravenously 
upon the various species of aphis. 

LeConte, 1881. 


CHECKERED BEETLES 

The family CUeridae is especially characteristic of the forests and 
brush lands and undoubtedly of great economic importance to both, 
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for the adults as well as the larvae are predaceous and feed, in the 
main, on timber-destroying insects, especially the Colcoptera, though 
lepidopterous larvae are not refused. The adults are sometimes 
quite antlike in appearance with large eyes, antennae with the outer 
segments enlarged and greatly modified, the prothorax freely movable 
on the afterbody, the legs strong, Liie body generally quite hairy and 
often gaily ornamented. The adults of a certain number of species 
frequent flowers, but most of them arc to be found prowling about 
various trees or shrubs. Many arc, in fact, quite definitely' limit(‘d to 
(jertain species of plants. The larvae are elongated, worrulike, with 
a pair of hooks on the last abdominal segment, and of a pinkish or 
gray color. They prowl about beneath the 
bark of dead trees, enter the runways of wood- 
boring insects, or even burrow through the 
wood itself in search of their prey. The family 
as far as our territory is concerned is of but 
moderate size and with the majority of the 
gc'iiera small. The following are the larger or 
more important genera: Cymatodera Gray., 

Thanasimus Latr., Enoclerus Gahn., Trichodes 
Hbst., llydnocera New., and Chariessa P(‘rty. 

The genus Cymatodera is dominant in the 
more southern portions of our territory. The 
adults are elongate, with a narrow, cylindric^al 
prothorax, rather long antennae, and afterbody 
more or less elliptical and considerably broader 
than the head and prothorax. Most species 
are brown or pitchy in color, often with lighter zigzag or nebulous 
markings. They are active and voracious, mostly nocturnal, 
and supposedly quite beneficial. In California, Cymatodera ovipennis 
Lee., a wingless specie's, has frequently becui found by Stanley Flanders 
pn^ying upon the larvae of the (codling moth, Carpocapsa pomonella 
(L.), which has collected beneath the jute bands on walnut trees. 
In the forests most of the species are to be found about the old dead 
bran(!hes. The greater proportion, however, prefer the more open 
parts of the country like the sparsely timbered areas and brush lands 
of our semiarid Southwest. 

The genus Thanasimus, though not large, contains species that 
are to a great extent restricted to the coniferous forests. Thanasimus 
undulatus Say and its various subspecies, which are black with trans- 
verse gray or gray and red markings, are to be found throughout 
the timbered areas of Alaska and Canada as well as our northern 
border states from Maine to Washington, the Rocky Mountains, 



Fi(i. 


113. -Cymatodera ovi- 
pennis Le(!. 
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and thn Pacific states. Tlu^ frequent the spruce, fir, and Doug as 
fir and [)r(‘y to a great extent on bark beetles. T. repandtis Horn, a 
beautiful r(‘d and black sf)ecies, is limited to the California redwood, 
A ft Sequoia sempervirenSf and preys upon Phloeo- 

sf/iw.s' sequoiae Hopk. In Europe a closely 
\ r F related clerid Tharummus fonnicarius (L.) is 
fairly common and most beneficial according 
to the records. Because of this fact this 
species was introduced into West Virginia in 
1892-1893 by Hopkins (1899) for the control 
/ • < j \ southern pine beetle, Dendroctonus 

^ f^'^^^dalis Zimm., but it failed to establish itself. 

Vs,;- /J Thanasirnus dubius Fab. is the (ommonest 

speci(^s of the g(‘niis in the eastern part of 
r \ our country and geneialK^ to be found about 

Pkj. 114. K n o c I r r u s ])inos. 

sph({j€UH tdh. X .1.0. genus Knoderu, is one of the largest 

and most charact(‘ristic forest genera in our country. Many of the 
sp(*ci('s ar(' limited to conif(*rous trees, while others prefer the broad- 


l(‘av(*(l tr(‘es, and some few are restricted to closely 
r(‘lated tr(‘(‘ geiun'a. hhioderus sphegeus (Fab.), which 
is figured, is p(‘rhaps tlu^ common(‘st species in the pine 
forc'sts of the W(‘st. It av(*rag(^s about 10 mm. in length, 
is of a bronze-1 )laek color with a wavy transverse bar 
of white across the middle of the elytra as well as a 
faint stn'jik of tlu^ same near the apex and on the head, 
and with a ])right-red a])domen. E. rnoestus (King.) is a 
bit smalh'r, of a black color with n^d abdomen, and 
tlu^ apical ar(*a of th(^ elytra gray, this gray area extcaid- 
ing forward along the suture and truncated in front. 
It is most fr(»(pient in the southern Sierras and Pocky 
Mountains and extends into Mexico. E, Ircontei Wole. 
(Thanasituus tiigrirculris Lee.) is also a common species 
in the westc'rn jiine forests. It is con.siderably smaller 
than eitlu'r of the preceding, black with a black abdomen, 
the elytra gray at the apex, and with a poorly defined 
transverse gray band in front of the middle and 
somewhat gray back of the scutellum. This species 
has been found by H. L. Person (1928) to be one 
of the most important predators on the western 



Fig. 115.— 
Enoclerus sphe- 
Oi'us Fah. larva. 
X 3.5. 


pine bark beetle, Dendroctonus hrevicomis Lee., and to exert 


a considerable influence in keeping it under control. A species 
of similar size and coloration, except that the humeral angles are red, 
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is Enoclerus humeralis Schffr., which ranges throughout the same 
territory but is much less frecjiient and more ai)t to be found about 
the smaller branches or infested cones. E. cupressi Van Dyke, a 
robust, bluish-black species with red humeral spot and transverse 
bands at the middle of each elytron, not reaching the suture but 
united along the lateral margins with the humeral spots, and red 
abdomen, has hvcii found restrict(‘d to th(^ Monterey and Sargent 
cypresses of California. This spcicies preys upon Phloeosinua cupressi 
Hopk. and probably also the larvae of the 
cyi)ress cone moth, Laspeyresia cupressana 
Kearf., and one of the death watches, 

Ernobius cupressi Van Dyke. Enoclerus 
cximius Mann., a beautiful black species 
with orange al)dom(‘ii and orang(‘-red 
elytra except for a subhunieral and post- 
scutellar black markings, often united, and 
bla(^k apices, and mon^ or less clothed with 
gray pile over the ])lack areas, is a 
fairly common spc'cies in various parts 
of the Pacific slope. It is most often 
found about willows, alders, C/alifornia 
laurel, and other stream-side^ plants and 
lives mainly at the expense of various 
Anobiidae such as Hadrobregmus gibbi- Fk;. no. Charuma cifanns 
collis (L(‘(;.) and Piilinus basalts Lee. ^ 

Among the other Cleridae which might be mentioiH'd are Trichodvs 
Hbst. which in the adult state are pollen hn^ders and, in the larval, para- 
sitic in the nests of bees. The well-known black-and-yellow barred 
Trichodvs ornalus Say of the west is commonly to Ix) found tuckcxl 
away in the heads of various flowers. The genus Hydnoccra Newn. 
contains a large number of small, antliko beetles which are, in the main, 
gray or marked with yellow and generally quite hairy. Hiey are most 
abundant in our Southwest where they are generally to be found run- 
ning over the bram^hes of various trees and shrui)s. Chariessa Perty. 
of the subfamily Corynetinac contains but four species in our territory, 
yet one of these, Chariessa elegans Horn, is a rather important predator 
in Oregon, California and Arizona. It is over 6 mm. in length, robust, 
and with elytra a beautiful blue color and legs and othc^r parts a 
rich orange-red. It frequents the madrone and whiter oaks and preys 
upon the larvae of various Cerambycidae like Neoclytus conjunctvs 
Lee;., which breed in such tnx's. 

Horn, 1876; Hopkins, 1899; Schenkling, 1903, 1910; Van Dvkc, 1923; Person, 
1928. 
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The small and anomalous family Othniidao (Klacatidae) is now 
placed close to Cleridae. There is but one genus in this country, 
Othnius, and only four recorded species. The best known of these 
is Olhriius lugubns Horn, a beetle that somewhat suggests one of the 
more elongate II ydnovera. It is rather small and elongated, black 
with indistinct gray markings, and is at times abundant about dead 
pond(a*()sa i)ines in the forests of the Pacific Coast. Its habits are, 
as far as known, similar to those of the Cleridae. 

Horn, 1871; Horclnnaii, 1910. 

THE POWDER-POST BEETLES 

The supen-family Ptinoidea eon tains four more or less (closely 
r(‘lat(‘d families, th(i Ptinidae, Anobiidae, Bostrichidae, and Lyctidae, 
th(‘ in(‘inl)(‘rs of which all ))reed in old dry wood or dead and dry 
vegetal)l(‘ products. The adults may be short and chunky or some- 
what elongate and cylindrical. The larva;; of all are quite similar, 
grublike, tin; head of fair size and with powerful jaws, tin* thoracic 
segnu'uts enlarged and each provided with a ])air of w(‘ll-deva*lopcd 
l(‘gs, and the abdomen narrowing and more or less ^oih*d. I'hese 
larvat; simulate clos(;ly the so-called white grubs, the larvae of the 
Scarab.'ieidae, though differ in having the anU'rior portion of the body 
(h(* Iarg(*r, giving them a bull-like appearance, whert'as the apical 
portion of w^hite grubs is often much the larg(*r j)ortion. These 
insects also live; g(*neration after generation in the same material, 
ultima((*ly completely honeycombing it and reducing much of it to a 
condition of fine powder; hence the common name. They are all 
V(*g('tabl(' scavengers, those in the virgin forc'sts most us(*ful in that 
th(*y assist in doing aw'ay with old, useless woody inat(*rials but movSt 
d(*structiv(' from our viewpoint Avhen th(;y attack the lumber and 
woody materials whicli we are using. 

THE PTINIDS 

The beetles in the family Ptinidae are small with long, filiform 
antennae inserted on the front of small heads, tlu* prothorax also 
small, arid tin* aft(*rbody more or less splierical. With their long legs 
they thus look much like spiders. Many of them are destructive to 
household articles like dried herbs, vegetabh* drugs, or foods, while 
others breed in old straw. Most of our native species are to be found 
breeding in old grass roots or in the bark or dead twigs of trees so as 
far as the forester or lumberman is concerned are of little economic 
importance. 


Fall, 1905: Pic, 1912. 
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THE DEATH WATCHES 

The members of the family Anobiidae are usually more or less 
cylindrical and (uther short and compact or slightly elongate, with the 
antennae inserted laterally near the eyes and the outer segments of 
the antenna(i more or less enlarged or greatly elongated, and the tibiae 
without spurs. They all breed m old dry wood, many of the forest 
species confining th(ur attention to twigs, while others attack the 
larger limbs or main trunk. Many of these have adapted themselves 
to man’s habitations and have attacked the finished timber products 



Fi«. Wl—Trypopitys punc- Fi(i. \lH.-~ H ad rob r ep mus 

tatusLoc. XU). gibhicnl lis Loc.. X 10. 


such as the girders, beams, and supports of old house's or even the wood 
ornaments or furniture within them. They have thus become of 
great c-oncern to man. Several of the s])ecies have proved to be 
tremendously destructive. In Europe the most commonly found 
species are the furniture beetle, Anohiam purictatum DeG., and the 
death watch, Xedobium rufovillosurn (DeG.), the first a cylindrical 
brown beetle, 4 to 6 mm. in length, with pronounced punctate striae; 
the second somewhat larger (7 mm. in length) and proportionately 
broader than the preceding, of a reddish or dark-brown color somewhat 
obscured by a covering of short, yellow-gray pile. Because of the 
fact that both of these beetles attack old furniture they have been intro- 
duced into this country from time to time by collectors of antiques. 
We also have many native species, but fortunately most of these 
confine their attention to the dead and useless timber in the forest. 
A few, however, have proved to be quite troublesome to householders. 
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In southern California, Trypopitys punctatus Lee., a species that looks 
superficially much like the Old World furniture beetle, has been found 
attacking oak door casings and floorings as well as maple wainscotings. 
This species also, according to Burke, breeds in Monterey cypress and 

pine. In the San Francisco Bay 
region, H adrohregmus gihhicollis 
(Lee.), a slightly narrower insect, 
has been found vigorously attack- 
ing beams of Douglas fir in old 
bridges and barns as well as the 
bascunent timbers of residence's, 
especially where age or moisture 
has somewhat changed the tex- 
ture' of the wood. The (California 
laurel, Urnhcllularin adifornica^ 
has a wood hat is vc'iy beauti- 
ful and in many ways we'll-suited 
to interior finishings but has had 
to bo abandoned to a great extemt 
because while being aired it is 
so rc'adily attacked by Ptilinm 
basalis Lc'c., one of the members 
of this family, as well as l)y 
Scobicia dcdm\^ (Lee.), one of the Bejstrie*hidae. In the woods 
young pine plantations also suffer somewhat from other members 
of the family, e*liiefly of the genus Ernobim, tiie commonest species 
of which is Ernobius punctulatua (Lec.). These beetles will attack 
and kill weakenc'd shoots of young trees. They are most abun- 
dant where deaid brane-hes have been allowed to accumulate in the 
neighborhood. 

Pie;, 1912; (Jaluiii, 1920a; Blake, 1925; Girwood, 1927. 

THE BOSTRICHIDS 



Fig. 119. — lladrohreumus gihhicollis 

(Lee.). 


The members of the family Bostrichidae are me:)st abundant in 
the warmc'r parts of the world. They are also larger on the' average 
than are; the speeac'S of the other related families, such, for instance, as 
Dinnpatc wrighti lle)rn, found on the native fan palm of the deserts 
of southern (California, being well over 25 mm. length. The dis- 
tinguishing characters of the family arc that the antennae are inserted 
before the eyes, the tibiae have distinct spurs, and the first ventral 
segment is scarcely longer than those that follow. Otherwise, they 
are much like the Anobiidae and quite similar as regards their biology. 
Several of our species are of special interest. 
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Scohicia decUvis (Lee.) is a cylindrical species of a reddish-brown 
color, 5 to 6 mm. in length, with the head tufted in front, the pronotum 
granulate and with a limited number of sharp tubercles in front, the 
elytra with rather deep puiictur(‘S arranged more or h'ss in rows, 
and the apical declivity with a pair of closely placed sharp spines at 
its apex and with a rather deep, smooth suhais on eitlu^r side of the 
suture. It is quite common in southern Oregon and California and 
br(»eds freely in the dead timber of many kinds of tree's, fon'ign as well 
as native, such as the acacia, eucalyptus, oak, manzanita, madrone, 
and California laurel. The females burrow deeply into the sapwood 
and there lay their eggs, the larvae later tunneling the' wood in a 
most thorough manner. The softer w^oods 
are completely honeycombeKl. This be'etle 
is greatly stimulated by heat so during the 
warm elays of late spring and early summer 
may ap])ear in great numbers. Then the'y 
may not e)nly swarm about dwellings, par- 
ticularly if they have been newly painteKl or 
a fire has started in the neighborhe)od, but 
fly te) the lu'avy lead cables carrying the 
telephone anel telegraph wires. The odor 
of lead s('('ms to attract them, so that they 
fly to the cables and, wln'rever they can get 
a purchase, bore through into the inner lin- 
ing. In consecpience, short-circuiting may 
take place when the cables become damp. 

Beeaus(j of this habit the beetle has become Fiti. 120 . Scohieda decHvis 
known as the ^M('ad cable borer^' and as such (Ltf .)• x 10 . 

has won (piite a re])utation among ('lectrical workers. Losses of 
power through its activities have been great, and much experimental 
and field work has been done in order to devise methods for suspending 
the cables in such ways as to minimize the work. 

Amphiccrus cornutus (Pallas) is reddish brown in color and glabrous 
liki) the preceding but much longer, 6 mm. or more in length. It has 
two small, hooked horns on the ant(‘rior margin of the pronotum as 
well as a series of sharp tubercles generously scattered over the 
anterior face of the pronotum, while the elytra are rather coarsely 
and serially punctured. It breeds fn'ely in dead m(‘squite and ndated 
trees in our Southwest and in consequence often renders the wood of 
these trees unfit for commercial uses. It is also quite common in 
western Mexico and has been introduced into the Hawaiian Islands. 
Other closely related species both in the Old as well as the New World 
are accountable for much injury to valuable hardwoods and dyewoods. 
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Dinapate wrighti Horn, the giant of the family, may reach a 
length of from 38 to 47 mm. It is of a reddish-brown color, more or 
less gliibrous above and hairy beneath, and in general except for its 
size looks much like the preceding. It breeds in the old dead trunks 
of the California fan palm, Washingtonia fUifera, throughout the area 
wh(^re this tree grows as a native on the north and western margins 
of the Colorado desert in California. In recent years this bcicth; has 
been oliservc'd attacking and .seriously injuring many growing trees, 
j)arti(!ular]y such as had been transplanted and were therefore not 



Fig. 121. Work of Scobicia declivis (Lee.) in fij? wood. Upper ^gure shows omorgence 
holes of adult, lower figure the larval burrows. 

ill a tliriving coiiditioii. In tlieir native cnvironnuait growing trees 
are not generally attaeked. 

The genus Polycaori Lap. with Hctcrarthron Oner., wliicli maybe 
considered as but a subgenus of the first, contains about nineteen 
specie's confiiK'd to western North America and South America. 
They all breed in dead wood, and several are of considerable economic 
importance. Polycaon stoiiH (Lee.), a cylindrical, coal-black species 
with broad head, 1.5 to 2 cm. in length, is our largest California species. 
It may attack almost any of our softwood deciduous trees as well as 
several of the hardwoods. In southern California there is at one 
of the mountain resorts a large dining hall built many years ago out 
of hewn alder logs. The beetles have thoroughly established them- 
selves in the timbers of this building and as a result of their borings 
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year after year have so greatly weakened the structure that it will 
soon have to be replaced. In middle as well as southern California, 
they have also done considerable damage to curing eucalyptus logs. 
It is, however, in the storage warehouses of the hardwood lumber 
companies that some of the most serious injury has been observed. 
The custom of many furniture factories is to use what is called a 
three-ply panel for making desks and similar articles. The inner 
portion of the panel is a softwood like basswood, and the outer a 



Fiq. 122. — Polycaon stouti (Lno.). Adult X 4; larva and egg X 23'2 ; work in molding 

X 1 . (Edmonaton.) 


hardwood like oak or mahogany. The night-flying beetles gain 
access to these more or less open warehouses and establish numerous 
colonies of larvae in the stacked panels. These work in the inner 
panel so that their presence does not become known until after the 
panels have been made into furniture, when the larvae having reached 
maturity and transformed into adult beetles bore directly out through 
the veneer. Many handsome desks and other furniture have been 
injured in this manner. Polycaon confertus Lee. is a much smaller 
species, about half the size of P. stoutiy and of a reddish-brown color. 
It breeds commonly in many types of dead trees such as acacias, the 


222 


FOREST INSECTS 


grapo, and most orchard trees. It does its greatest damage through 
working backward from stubs or pruned branches toward the living 
tissiKvs, causing the plants gradually to die back and thus producing 
much distortion. It may also do some damage in the adult state by 
nib!)ling out short burrows at the axils of the small branches in growing 
trees. These are supi)osed to be for feeding purposes or for a retreat 
and are most often found when piles of prunings have been allowed to 
remain in tlu^ lU'ighborhood of the orchards. 

Dinodcrufi rninuim Fn,b. is one of the smaller species of the family 
and is much like' a bark b(‘etl(3 in appearance. It is cylindrical, brown 
in color, and 3 to 4 mm. in length. It is a native of the Orient — China, 
Japan, and India — and breeds in great numbers in the inner portion 
of })am] )()(), wliich is in consequence rendered worthless. Much of 
the })amboo ]>rought into tliis country in the form of bamboo furniture, 
ornaments, or pol(‘s has been found to be infested with this insect. 

Psoa quadriHignata (Horn) is a very piettv boi’or, variable in (;olor, 
g(‘nerally blue with red shoulders or with an additional red patch near 
th(* ap(^x of the elytra or red with blue markings, and av(U’ages 10 to 12 
mm. in length. It br(‘(‘ds most frequently in oak twigs that have 
recently been kill(‘d. In early spring in California it geneially can be 
b(*aten from the oak branches that have been killed by the previous 
winter\s storms. 

Horn, 187S, l<S8(»a; Losne, 1895-1900; Burko, Hartnnin and Siiydor, 1922; 
Huh])ar(l, 1899; Martin, 1917; Garnett, 1918. 

THE TRUE POWDER -POST BEETLES 

Th(^ memlx'rs of the family Lyctidae are the most typical of the 
powder-post bt'etles, and the common name* is by many restricted 1o 
them. It is a small family Avith the typical genus Lyctus Fab. the 
most important, ^'ho beetles are small, from 2 to 5 mm. in huigth, 
more or less cylindrical though a bit flattened, black or brown in 
color, with rather short antennae inserted before the eyes, and with a 
terminal club, the tibiae Avith distinct spurs, and the first ventral 
segment very much elongated. In nature these beetles breed in old, 
well-cured AA^ood as in the dead branches of trees, but many of them 
have now become Avell-established in hanlAvood Avarehousc's and build- 
ings. They gain access to the aawxI while it is being cured or stored 
and inasmuch as they Avork beloAV the surface may not make their 
presence knoAvn until long after the Av^ood has been fashioned into 
tools, Avagon parts, furniture, household ornaments, or installed as 
floors or other interior finishings. When, as larvae, they have thor- 
oughly eaten out the interior and reduced it to a condition of fine 
poAvder, the insects transform to adults and bore their Avay through 
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to liberty, leaving their shot-like exit holes as the first visible signs 
of their pnisence. Thus, they not only mar and render tlu^ wood- 
work unsightly but through continued borings generation after genc^ra- 
tion leave but the merest shell to the wood, with the result that 
it sooner or later gives way completely. In the case of furniture, 
tools, wagons, or places where the wood has been used for supporting 
purposes, as girders in buildings or in shipbuilding, serious accidents 
may occur. The preferred woods sought by these beetles are oak, 
ash, hickory, maple, and, in the Orient, bamboo. 

The commonest species to be nu^t with in this 
country are Lyctus brunneus (Steph.), a well- 
known Kuropean species introduced by comnu^rcf' 
into th(j eastern Unit(id States and well-known in 
Japan whence it has been carried in bamboo to 
the Pacific states of North America and most 
likely to the Hawaiian Islands, for it is now well- 
established in both places; L. linearis (Goeze), 
another common Europc^an species which has 
become established in the hardwood storehouses 
in the Eastern part of the country and is thoiv 
doing considerable damages; L. planicolUs Ijcc., a 
natives species most common in the southern 
states but ranging west into Arizona, Nevada, 
and California and very destructive at times 
to ash, hickory, and oak; and L. cavicollis Lee., th(' (jommonest 
native California species which breeds freely in oak cordwood but 
has also begun to establish itself in the hardwood warehouses as well 
as in private homes. L, brunneus (Steph.) is distinguished by being 
nuldish brown in color, the prothorax wider than long and wider in 
front of the middle, and with the pubescences rather (wenly distributed 
over the entire surface; L. linearis, likewise brown but with the pro- 
thorax almost square and distinctly narrower than the elytra and 
with a deep, elongates, dise^al impression and the (dytral striae punc- 
tured with a single row of large, shallow, circular punctures; L. cavicollis 
somewhat similar to the preceding but with the striae? punctures in 
a double row and the anterior portion of the prothorax narrower than 
the elytra at base; while L. planicolUs is black in color with the 
prothorax broader anteriorly than the base of the elytra and with a 
shallow, discal impression, otherwise moderately like L. cavicollis. 

The best method of preventing losses from any of tlu? foregoing 
types of powder-post beetles is by exercising care in the handling 
of the wood. Use only heartwood where possible, cure away from 
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contaminated materials, inspect the stock freqtiently, remove all 
lumber showing evidences of attack, burn all useless sapwood and 
trash, and dispose of older stock as rapidly as possible. Materia 
may bo protected against attack by thoroughly treating with lins( ec 

oil or coal-tar creosote and to a 
certain extent by long submer- 
gence in water or steaming under 
pressure. When slight infestation 
has taken place th(^ larvae may be 
killed by liberally treating tht' 
wood with kerosene, orthodichloro- 
benz('ne, creosote, or, in the (;ase 
of small, valuable articles, by soak- 
ing with turpcnitine or a 10 per 
cent solution of kerosene in turpen- 
tine. ivdn dr>ing at a temp(?ra- 
ture of 180^^1". or steaming with a 
saturated atmosphere for one and 
d a half hours at a tempia*ature of 
135®F. may also be oi value. In 
large timbers the infested area, 
which is gciKa’ally the portion 
containing the sapwood, if super- 
ficial, may be stripped off and 
d('stroy(Kl. Small articles like pieces of furniture may also be fumi- 
gated with hydrocyanic, acid gas by being placed in steel chambers and 
having a part ial vacuum produced before the gas is admitted. Where 
the wood is badly infested it should be removed and destroyed by 
burning. 

Kniiiis and Hopkins, 1911; Hopkins and Sny<lc'r, 1917; Snyder, 1929. 



Fuj. 124.- Work of Lyctus cavicoIHs 
Leo. sbowinK typical work of a powder 
post hoctlo in oak flooriniyc. Left, showing 
adult emorgeiioe holes; right, top of board 
removed showing work of larvae. 


THE DARKLING BEETLES 

The family Tonebriouidao is not only the largest family of Heter- 
omora or those b('<>tlos that have th(> tarsal formula of 5-.>4, but it is 
the ono that contains the most diverse types. The majority of the 
species are of somber hue, but few species and tho.se chii-fly found 
in th(' troi)ies Ix'iug nu'tallic or ornamented with bright colors. Prac- 
tically ail are nocturnal, and all arc v'cgetablc feeding, liv'ing primarily 
in old rotting wood, fungi, or the decomposing material to be found 
in tlu^ soil. In the main, they are scavengers. Considerable numbers 
are to be found throughout the forested areas of the world, chiefly 
within the tropics, and among these are the more geireralized forms 
with fully developed wings. The great majority of the species arc. 
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however, restricted to the hot and more arid regions of the world, 
where they form one of the more characteristic components of the 
insect fauna. In the North American forests, particularly those 
of the West, are to be found quite a number of species, and as many 
of these are quite evident even though not very destructive, the more 
conspicuous ones will be mentioned. 

The tribe Nosodermini of the subfamily Tentyriinao contains 
several genera of rather large, somewhat flattened, elongate, roughly 
sculptured, and somber beetles which are always to be found about 
decaying logs or stumps or the large, woody bracket fungi. Phloeodes 
diabolicus Lee. of middle California and P. postulosus Lee. of southern 
California, both with a cordate prothorax and a double series of three 
v(dvety-black patches on the disk of the elytra, and the former in 
addition with patches of white scales at the humeri and near the apex, 
are to be found commonly about the stumps of decaying willow, oak, 
sycamore, or similar trees. Noserus plicalus Lee., a smaller yet 
somewhat similar insect, entirely of a rusty-brown color, with four 
proiniiKiiit subapical tubercles and much resembling a chip of bark, 
is to be found m California wherever there are d(^ad live oaks. Phel- 
lopsis obcordata (Kby.) and P. porcata (Lee.), both with large elytral 
punctures arranged in rows and with several of the elytral intervals 
more or less elevated, are to be found in our coniferous forests, the 
adults often feeding upon the large bracket fungi. The first-men- 
tioned species ranges through the forests from the New England 
states to the Rocky Mountains and throughouf inin^h of Canada and 
Alaska, while the second is confined to th(^ Pacific Coast. 

In the two small subfamilies Bolitophaginae and Diaperinacj are to 
be found a number of genera and species which breed in the main 
in th(i largcir woody and chalky fungi, TrameteSy FomeSj and Poly- 
porusj of the forests. In the first subfamily the beetles are short 
compact, and roughly sculptured. The common BoUiotherus cornutus 
(Panz.), ornamented with a pair of promincuit prothoracic horns in 
the male, is widely distributed throughout eastern North America. 
In California its place is taken by a somewhat smaller, hornless 
relative, Megeleatus sequoiarum Csy., found abundantly at times in 
the broken-down chalky fungi on white fir. Eleates with still smaller 
and less convex species is represented in the Northeast by P. depressus 
(Rand.) and on the Pacific Coast by P. occidentalis Csy. In the 
second subfamily we have a number of genera with small, smooth, 
and somewhat hemispherical species. Diaperis maculata Oliv. of 
the East with its orange and black markings looks not unlike a robust 
lady beetle. In the West there are other species, but they are uncom- 
mon. The genus Platydema C. & B. contains small, elliptical, gener- 
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ally black, and very active beetles, the only Pacific Coast species, 
P. oregonensc Lee., being found in numbers in both coniferous and 
oak for(‘sts. In the eastern part of the country there are many 
species, but aJl have somewhat similar habits, that of feeding on 
various tree fungi. 

The members of the subfamily Ulominae are elongate, more or less 
cylindrical, and quite smooth. The typical genus Uloma Cast, has 

one representative in western North 
America, U. long ala L(‘c., a niddish 
species about 10 mm. in length. This 
breeds in old, decomposing coniferous 
logs. In the lOast and South numerous 
species having somewhat similar habits 
are to be lound. The genus Cortireus 
Filler. {Hypophloeas Fab.), more or 
less w'orld-wide in its distribution, con- 
tains a iiumlxu of North American 
species. Tliese are small, mon^ or less 
cylindrii^al, reddish-brown or blacfk 
beetles, which are often to lu found in 
the runways of various bark or wood- 
i)oring IxM^tles. They wen^ generally 
believed to be somewhat ])r('daceous 
but have b('en proved by G. R. Strublc 
(1930) to be nothing more than scaven- 
gers. The commonest si)eci('S of the 
(‘astern part of the country is C. paral- 
Ichis (Melsh.), found in coniferous tnu's; 
and of the Pacific Coast, C. suhstriatus 
(Lee.) 

In th(‘ larg(‘ subfamily Tenebrioniiiae are to be found many of our 
larg('st for(‘st speci(‘s. These also play a not unimportant role in 
th(^ for(*st, for they materially assist in finally disposing of the old 
dead and rotting timber. Cono&ophus parallduH (Lee.) is a large 
black Ix'etle, 20 mm. in length, (dongated, slightly convex, with sides 
quite parallel, the pronotum finely punctured, and the elytra with 
series of w(‘ll-defined elongate punctures as well as soriu'what rugose. 
It is common in California in old decaying coniferous trees. Cihdelis 
hlaschkci Mann, is a dull-black species, 15 to 20 mm. in length, with 
both prothorax and elytra well-rounded on the sides, the upper 
surface very convex, the elytra rough and with series of small, shining 
tubercles laterally, and the tarsi densely clothed beneath with goldcm 
pile. It is very common throughout middle California, breeding 
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in old dead oaks. The genus Coelocnemis Mann, contains the largest 
species of the family found in our forests with species in California, 
Arizona, Nevada, and Utah. They all breed in rotting timber, most 
commonly oak. They are very robust with the prothorax generally 
well-dilated and convex, the elytra somewhat cordate as well as 
convex, the l(‘gs long, and the tarsi clothed with golden pubescence 
as in Cibddis Mann. They supc^rficially resemble some of the larger 
Eleodes lOsch., tlu^ most characteristic teiiebrionids in western America, 
but can always be r(‘adily separated by their silky tarsi and habits of 



Fio. V2(S.—I phthimus serratus (Mann.), X 2. ,5, and larv'a, X 2. 

remaining (!l()S(* to dead timber. The genus Iphthimus Tru., one 
of the species of which is figured, is one of the most typical of our 
north(^rii fon'st Teiu'brionidae. The species are large, more or less 
elongated, and somewhat flattened. The common Iphthimus serratus 
(Mann.) of the Pacific Northwest is a very rugose species, about 25 
mm. in length. TIk^ more southern subspecies, /. suhlaevis Bland, 
from the Rocky Mountains and California is somewhat larger and less 
coarsely punctured, while the extreme phases, the subspecies lewisi 
Horn from New Mexico and laevissimus Csy. from the mountains of 
southern California are quite smooth. Most old, rotting coniferous 
logs will be found to have numerous specimens of these beetles about 
them, and a dissection of the logs will yield many of the large, cylin- 
drical, yellowish -brown larvae. Alobates (Nyctobates) pennsylvanica 
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(DoG.) is found from tho Atlantic to the Pacific. It is rather narrow 
and much elongated, 20 mm. long, black, rather loosely put together, 
with prothorax but little wider than long and elytra somewhat wider 
and about three times as long as broad, the tarsi with golden pubes- 
cence beiK'ath. It is very common beiK'ath the bark of d('ad hard- 
woods throughout eastern North America and less common on tho 
Pacific^ (k)ast. rpis ccramhoides (L.) is another elongated and loosely 
])ut together speci(‘S. It is smaller than the preceding and has the 
elytra V(*ry much ])itt(‘d. Its range is throughout tlu^ boreal parts of 
th(' Old as W(‘ll as th(' New World, being very 
common in the region from the Yukon Valley to 
th<^ Great Lak(‘S. 

In th(' subfamily Helopinae the most im[)or- 
tant g(‘iius is Ilelops. It is found throughout the 
Nortli(‘rn H('misph('re and in North Am(‘rica has 
many represemiative s, some of which are closely 
associat(*d with dead timiKU-of all types. Th(‘y 
are all rather loosc'ly ])ut togcdlier, gcmerally 
soniewluit elliptical and (juite coinex, some 
somlxT in appearance, black or brev.n in color, 
whih* others are brilliantly nudallic. Many of 
th(^ smaller species an^ confusc'd with certain 
Carabidae by b(‘ginners, but th(‘ tarsal formula 
will always readily S(‘parat(} tlKun. 

Horn, 1S70; (^-iscy, 1007; (J<‘l>icn, 1010; Stnihlo, 1030; Bltiisdcll, 1000, 1021. 



Fi(i. 127, Scrrofxil ima 
lnirfxitua (Schall.). X •!. 


THE MELANDRYIDS 

Th(‘ family Ab'landryidai* is a rathtu- small one, but practically 
all of th(‘ s[)eci(‘s are to b(‘ found in th(‘ forest where they ])reed in the 
old dead and rotting timlxu* or in the various types of fungi which 
d(‘V('l()p on them. Tli(\y may be elongate and cylintl’ ical or somewhat 
elliptical, gcaierally sombc'r in color though often pn'ttily variegated 
and always active, several of the si)ecies having saltatorial powers. 
Th(‘ distinctive cliaracters separating them from tli(‘ 1'(‘nebrionidae 
and other Ib'teromc'ra are that the ant(‘rior coxal cavities are open 
bc'hind, the head gradually narrowed back of the (y(‘s, the middle 
coxae not ('specially prominent, and the pronotum margin(‘d at the 
sid('s and with evident though often shallow basal impressions. Some 
few of th(‘ species are quite common, often seen running over the 
surfac^o of dead trees or tucked away in cracks and beneath the bark. 
Xylita laevigata (Hellw.), a brown or yellowish-brown insect, about 
7 mm. in length, and somew’hat simulating an elaterid or snapping 
beetle in shape and actions, is found throughout the coniferous forests 
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of the Northern Hemisphere. It is often seen in numbers running up 
and down tree trunks, particularly the fire-killed trees. Serropalpus 
barbatus (Schall.), a reddish-brown species of similar distribution, but 
much larger (12 to 20 mm. in length) and considerably attenuated at 
both ends, is a most active insect. 

It is often attracted in numbers 
camps. 

Horn, 18886; Blair, 1928. 

THE PYTHIDS 

The family Pythidae is also small 
and quite closely related to the pre- 
ceding, differing by having no lat- 
eral thoracic margins and basal 
thoracac impressions. Our largest 
spcHiies is Lccontia dtisctcollts (Lea;.), 
a rathca- long, somewhat flattened 
beetles with moniliform antennae. 

It is quite often found beneath the 
bark of dead coniferous tnn's in 
tlu^ territory from the Great Lakes 
to th(^ Cascade Mountains. The 
typical genus Pytho Latr. is also northern in distribution. Both 
larvae and adults an) to be found beneath the bark of dead conih'rous 
trees. The former are elongated, flatteiu'd insects as shown in the 
figure and much resemble the larvae of the typical genus Cucujns 
Fabr. of the Cucujidae and Dendroides Latr. of the Pyrochroidea. 
The adults are 15 mm. or more in length, with somewhat parallel 
sides, flattened, with the pronotum broadly impressed on either side 
of the middle, and the elytra deeply striate. Pytho americanus 
Kby. and P, deplanatas Mann., now generally placed as but phases of 
the Fairopc'an P. planus Hbst., may be either pic('Ous or rufous and 
generally with a pronounced bluish luster. The first is found through- 
out the boreal parts of eastern North America, and P. dcplanalus in 
Alaska and the Pacific Northw(*st. P. niger Kby., a smaller black 
species is restricted to northeastern America; and P. sirictus Lee., 
to the Atlantic seaboard. Priognathus momlicornis (Rand.), a 
rather small beetle (rarely more than 6 or 8 mm. in length), is quitf' 
cylindrical, of a shining brown or piceous color, and generally to be 
found in rotting logs throughout the coniferous forests of the Pacific 
Coast and from Maine to Washington. The members of other forest 
genera like Salpingus and Caridcrus {Rhinosimus) are very small, 
shining, somewhat greenish or bronzed beetles, the latter with a 
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pronounced snout. They are twig feeding, therefore of less interest 
to the general forest(^r. 

Horn, 18886; Blair, 1928. 


THE OEDEMERIDS 

The Oedemeridae are, in general, narrow, (dongate, soft-bodied 
beetles of black, bluish, or more often gray or light-brown color. 
The adults may be found in flowers or about old wood, often iK^ar 
watercourse's or the seashore. Most species are either crepuscular or 
nocturnal, therefore are frequently attracted to lights. The early 
stages are passe^d in old wood, some species pnderring that which is 
soiiK'what damp or soggy, others that which is well dried out. The 
distinctive h'atures of the adults other than the tarsal formula of 
5-5-4, characteristic of all thci Heteromera, are that the antc'rior coxal 
caviti(‘s ar(i open behind, the head not suddc'nly onstricted Ix'hind, 
the middle coxae prominent, and the lateral suture of prothorax 
wanting. 

The number of sp(K!i(»s in America is not large, but several are 
worthy of b(*ing mentioned because they often come und('r tin observa- 
tion of the foH'st entomologist. Calophus aiigu^stus L('c. is a very 
long brown spc'cies, 12 mm. or more in length, which breeds in old 
timber of various species of conifers such as pine, fir, and cedar and 
is to be found throughout our northern forests from Maine to Washing- 
ton as W(*ll as in tlu* Rocky Mountains, Cascade-Sic'rra Nc'vada ranges, 
and W(*st(*rn Canada. Nnccrda mdamira (L.) is a yc'llow beetle with 
black apic('S to tlu' elytra, sometimes all dark, and from 7 to 8 mm. in 
length, which has Ix'en carried by commerce from l^airope to this 
country. It is now frequently found along the Atlantic seaboard, 
about the Great Lakes, and on the Pacific Coast, es])(‘cially about the 
port of San Francisco. It breeds in old wharves, old wooden hulks, 
and simihir places. The genus Ditylus has three speci(‘s in North 
America, the commonest being Ditylus quadricolUs Lee., a somewhat 
robust, black or brown beetle, over 25 mm. in length and found along 
the Pacific Coast from Alaska to middle California. It very closely 
simulates a longicorn bec'tle in appearance and haunts our mountain 
watercourses, the adults being generally found concealed about old 
bridges or driftwood, especially such as is somewhat waterlogged. 
Copidita quadrimaculata (Mots.), is a long, light-brown species with 
four black spots on the pronotum. It is to be found about the old 
driftwood well back from the normal high watc'rrnark along our 
California coast. It has apparently not yet established itself about 
our wharves as has Nacerda. C. hicolor (Horn), a somewhat smaller 
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species, a brownish-yellow color with slate-colored elytra, has, how- 
ever, developed habits that have made it a species of som(^ (economic 
importance. It has been found breeding in the old mine timbers deep 
down in the mines of Amador County, California, as well as in old 
rotting bridge timbers. 

Horn, 1896; Hurke, 1906; Sohenklinjr, 1915; Hippislcy, 1922. 

THE MORDELLIDS 

The family Mordellidae contains a large number of species, most 
of them of small size and generally to be found in the adult state about 
flowers. These are convex, laterally compressed beetles which have 
decided saltatorial powers, so jump about like fl(*as when disturbed. 
They live as larvae in twigs, the few larger species probably in the 
main trunks of dead trees, as they are generally to be found about 
them. Some of the larvae^ are undoubtedly phytophagous; others 
supposedly predaceous, at k'ast at times. So far none have been found 
to do any gn^at amount of harm. 

Smith, 1882; Csiki, 1915. 


THE PYROCHROIDS 

The family Pyrochroidae is a small one though containing inst'cts 
mostly of fair size, 10 mm. or more in length. The adults have a 
small head and ])rothorax, the female with serrate, tlu' males with 
flalxdlate, antennae and rathei flattened afterbodies. They are 
somewhat loosely put together and may be entirely light brown, red, 
and black or even crimson in color. The larvae are to be found 
beneath the bark of dead and decomposing softwood tre(\s like the 
alder or poplar. They are much elongated and flattemed, with a 
pair of hooks on the anal extremities, giving them much the appearance 
of the larvae of Cucujua Fabr. as well as of several other coleopterous 
larvae found in similar situations. They are merely wood seavengers 
and as such of little direct economic importance. Dendroides ephemer- 
aides (Mann.) is a westcirii species. 

Horn, 1888a; Hkiir, 1914, 1928a. 

THE BLISTER BEETLES 

The large family Meloidae contains beetles of moderate or even 
large size. They are dominant in the warmer parts of the world. 
Their larvae feed on the eggs and stored pollen of bees or on the egg 
masses of grasshoppers. The adult beetles, however, are vegetable 
feeding, sometimes appearing in great numbers and doing considerable 



232 


FOREST INSECTS 


damage through defoliation. In this country most of the injury is 
done by members of the genus Epicauta Redt., Macrobads Lee., or 
Lytta Fab. Tlu'se are g(‘nerally black, brown, gray, or metallic green 
in color and 12 nun. or more in length. In the Old World the greatest 
amount of injury is doin' by the species of Zonabris (^Myldbris), large 
black b('(‘tl('s with tlu* elytra more or less ornament('d with orange 
or r('d markings. Tlu'sc* b('eth'S are most harmful to young trees, 
many a new jdantation or nursery plot being 
badly strippc'd of l('a\"('s within a short time. 

LeConte, 1S53; Horn, 1878a; 1885; Fnll, 1901; 
Wcllinmi, 1910; Hornhiininn, 1917; Van J)yk(‘, 1928. 

MAY BEETLES AND JUNE BEETLES 

The family Scaraba(‘idae is a larg(' family of 
Ix'etles the majority of specie's of which are 
truly phytophagous In both ihe larval and tlu^ 
adult state, though few <lo much damage to 
our fore'sts. The root-b'eding larvae, the so- 
calh'd white grubs, are ofteai veay d(‘structive 
to mirs(‘ry stock or to the young ln(‘s in the 
plantations or forest. Those spe'cie'S which 
live ill old rotting stumps or roots may some- 
time's invade thej growing tissue's and se) 
we'ake'ii the tree. It is the adults, however, which generally ele) the 
greate'st ameiunt of damage, and this as a re'sult ot the'ir le'al-tc*cding 
habits. Tlu'se se)me'time's appeaxr in gre'at numbers and do e*e)nsider- 
able^ de'fe)liatie)n. The* Furopean cockchater, MeloLontha vnlynna L., is 
ne)te)rie)us in this re*garel, appc'aring periodically in ve'iy gre'at numbe'rs 
and doing mue*h elamage*. In other parts of the world, ci'rtain species 
are' eeiually ele'structive. 

In the subfamily Melolonthinae are several genera whose specie's 
are' of e'conomic importance to the fore'st. Such are seime' of the 
specie's of Scrica jVTae'h., as S. Jinibriata Lcv.^ S. S. aUernata 

Le'c., anel S. anthraci tia Lee., all of which feed in the aelult state on 
the' feiliage' eif manzanita and othe'r native shrubs. Wlie'ii this native 
growth has been re'ineive'd and the land use'd fe)r fore'st or e)rchard 
purpose's, the young tre'cs are apt to be se'verely attacke'd fe)r a number 
of years. Diplotaxis has similar habits but so far has neit be'eu accused 
e)f eloing epiite as much harm. Phyllophaga Har. {Lack nosterna Ho]K'), 
a large genus containing many species of good size in the eastern 
part of the country but with fe'W representatives m the West, has 
been very destructive at times to grasslands and farm crops through 
the work of the larvae, and some defoliation has been attributed to 
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the adults. The larvae of P. fusca (Froel.) are sometimes destructive 
to the roots of young conifers throughout the East. Polyphylla Har., 
a related genus whose species are, in the main, brown and white 
striped, is more evident in the western part of the country. P. 
deccmlineata (Say) is common in the Rocky Mountain region and 
throughout the Southwest including southern California ;P. crinitaljec,, 
a species also of large size but with considerable hair on its pronotum, 
is more or less limited to the northern coast counties of California, 
while P. sobrina Csy., a smaller and more reddish species, is dominant 
throughout the mid-Sierra n^gion. The larvae live mainly in very 
sandy soils such as the seacoast sand dunes and the sandy bottom 
lands bordering our streams. The adults liave b(H‘i< observed hicding 
on pin(^ TK^edles. Thyce Lee., containing rather large sx^ecics of 
sonu^what uniform coloration, has many si:)ecies in 
middle and southern California. The adults of these 
generally feed upon the oaks, though they will attack 
fruit trees. 

The genus Dichelonyx Har. is one of the most 
typical of the fon^st gemera of Scarabaeidao in th(^ 
more northern parts of North America. The adults 
of all species arc to be found about trees or shrubs. 

The common species of the Cascade Mountains is 
Dichelonyx fulqida Lee., a reddish-brown or brown narva^ "of Poly- 
beetle with brilliant-green elytra and about 10 mm. in iMiUa crinita Lee. 
length. Ill the Sierra Nevada Mountains, its placets ^ 
taken by D. crotchi Horn, a close relative. Associated with tliese but 
generally at slightly higher elevations is to be found the larger D. 
vicina Fall. This spijcies differs in having the pronotum longitudi- 
nally silicate. The closely related P. valida l-icc. replaces this along 
th(^ (joastal areas of northern California, while D. sulcata Lee. 
ranges throughout the Rocky Mountains, and D, albicoUis Burm. 
is to be found in northeastern America. These specii'S with gn^en 
elytra are always more or h^ss associated with coniferous trees, espe- 
cially the firs, upon the needles of which they feed, thougli it cannot be 
observed that they ever do much damage. Of other species, we have 
in D. decolorata Fall a reddish one with sulcate pronotum and black 
and straw-colored elytra, found commonly on the Mont(irey pine 
at Monterey, Calif.; and D. lateralis Fall, a larger but somewhat 
similar colored species distributed along the western flanks of th(' 
mid-Sierran region and generally to be found about pines and firs. 
In the Yosemite Valley, we also have in D. vandykei Saylor a more or 
less golden-yellow species with nonsulcate pronotum, which prefers 
the foliage of the mountain live oak, Quercus chrysolepisy and 
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which so closely harmonizes with the downy yellow tomentum of 
the underside of the leaves that it is not readily seen. 

Within the subfamily Rutclinae, the larvae of which are root 
feeders, are many geiu^ra and numerous species which are gret'dy 
feeders on foliage during the adult stage. Fortunately, there arc but 
few of these on the Pacific Coast, these chiefly in the genus Pocalta 
Csy.j but they are well-represented in our eastern and southern 
states by such genera as Anomala Sam., Pelidnota Mach., and 
Cotalpa Burrn., some members of which may at times do considerable 
damage. It is, however, in the Oriental regions where the genus 

Anomala is particularly large that 
W we find tluun doing the greatest 

amount of defoliation. An Ori- 
cntal genus with somewhat smaller 
species is PnpUUa S(^rv. Som(^ 
these fainy destructive in 
their own home, but Popillia 
M japonica Newm., commonly calh'd 

i ! 1 ' 1^ Japanese beetle, a species that 

C /i 1 *i' ^ fl' accidentally introduced into 

i ! S ' ' |r New Jersey some years ago, has 

^ / 1 I ' become in its new territory omi of 

w 1 1' ^ JrW Ja destructive of insects. It 

' 1 attacks practically all types of 

vegetation. 

O subfamily Dynastinae are 

all of moderate or even large size?, 
generally of a reddish or brownish 
color, and often orminKmted with 

Vu:.l-.n.^IHclu,ony.vMlaUc. x 4 . h'>niS. The 

larvae of some are root bunders, 
while those of otluTs, chiefly the larger and mon^ typical membc'rs, live 
in stumps and rotting roots. The ad\ilts generally do little injury, 
though the species of Ochrosidia Csy. and its cJose relatives— as a 
rule, straw-colored spcjcic's and somewhat smaller than the average — 
may do some harm. Ligijrus Bunn, and its close allies, though mainly 
injuring field crops in its early stages, may sometimes attack nursery 
stock. The large Strategus Hope and Dynastet< Kby., which breed 
in old dead wood, chiefly roots, do sometimes extend their work so as 
to invade the growing tissues, thus often causing a certain amount of 


dying back which of course greatly weakens old trees. Phileurus Latr., 
a genus of somewhat flattened species of moderate or even large size, is. 
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however, one of the most typical dwellers in old stumps or Tiollowed- 
out tree trunks. The destructive rhinoceros beetle of th(j Orient, 
Oryctes rhinoceros L., which is accounted one of the greatest ciumiies 
of the coconut palms, is also one of the Dynastinae. 

A certain proportion of the subfamily Cetoniinae are root feeders as 
larvae, while the species of the tribe Trichiini feed on dead wood, 
and the large Osmoderma Serv. have habits similar to Phileurus Latr. 
The species of Valgus Scr., rather small and flattened be(?tl(*s, are 
found sometimes in flow(‘rs but most often tucked away beneath the 
bark of dead trees in which they brecnl, and sometimes hi close prox- 
imity to the colonies of ants or ter- 
mites. Th(i only California si)ecies, V. 
californicus Horn, is to be found 
beneath the bark of dead ponderosa 
pine. Th(j adults of many of the 
species of the subfamily often do 
considerable damage by eating the 
petals of flowers and in some parts of 
th{^ world, as in the Orient where they 
are numerous, may cause considerable 
d(^foliation. 

LeCoiitc, 1850; Horn, 1884; Fall, 1901, 

1928; Dalla Torre, 1912, 1913; Dawson, 

1919-1922. 

STAG BEETLES 



Fni. 132 . — CrruchuK .struitvs Loo. 
As far as known, with the possible x 3. 

exception of the aberrant Nicagus 

Lee., the stag bec'tles, family Lucan ida(', are all true wood 
scavengers, living during the early stages of their existence as larvae 
in old rotting wood, preferably in stumps and roots. The larger 
species, like tin? typical slag Ix^etles of the genus Lucanus Sco]:). and 
its close relative Pseudolucanus Hope, which differs from the first 
only in having the males with mandibles but little larger than those 
of the females, ani well-known in eastern North America and Arizona 
as well as in Europe and Asia but absent from the Pacific states. 
Here only smaller species are to be found, the three best known 
genera being Ceruchus Mach., Platycerus Geof., and Sinodendron 
Hellw. In the first, we have two representatives, C, striahis Lee., 
an elongate black species, from 1.5 to 2 cm. in length, with deeply 
striate elytra; and C. punctatus Lee., a somewhat smaller and 
flatter species, conspicuously punctured but without marked striae. 
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The first is confined to the coastal area from British Columbia to 
middle California and breeds in rotting fir in the North and tlu? dead 
sapwood of the redwood in the South. The se(H)nd speci(\s is found 
in the ('aseade and Sierra Nevada Mountains and })r(H'ds in old dead 
fir logs and stumps. C. piccus (Web.) of the eastern })art of the 
country liv(\s in d(‘ad oak, beech, and similar woods. Platycerus 
has a number of species on the Pacific Coast. Among these are P. 
orcgoncnsis VV(\stw., a bluish species of rather wide range along the 
immediate coast which lives in dead alder, willow, California laurel, 
and i)erhaps other softwoods; P. deprcsstis Lee. and its varieties, an 
aeneous or blac^k species which breeds in poplars, esj^c'cially Populns 
Ire mu loi (lets; and Platycerus agassizi Lee. and its associates, smalkir 
and mon^ robust, bronze or black speci(‘s which live in oak or 
madron(‘. P. keeni (^sy., a very rol)Ust pic(‘ous sp(‘cies, is confined 
to the sand dun(‘S of th(; northwest coast and breeds in the driftwood 
logs of poplar and akhn*. Sinodendron rugo.^um Maiiii. is a veay rugos(^, 
cylindrical, black b(‘(‘tl(*, the males with a proiinimccal cephalic horn, 
which l)r(‘('ds fna'Iy in rotting alder, willow, and poplar logs. 

Fuchs, 1883; Van Dyke, 1928. 

THE LEAF-EATING BEETLES 

The family C/hrysom(‘lidae is a very larg(‘ oiu*, tlu' adults of which 
geiK'rally leed upon foliag(‘, while their larva(‘ may ie(‘d (‘ithcM* above- 
ground on the leaves as do the adults or uiuhaground on th(‘ roots. 
Th(‘y are especially abundant in the tropics of South Anuaica and 
the Oricait. On this continent they are fairly numerous in the Kastern 
stat(\s, l(\ss abundant in the Pacific states. Many an' to b(^ found 
feeding on our broadleaved trees, whih^ a numlaa* liv(' on tlu' conifers. 
A f(nv are quite destructive. Some of tlu' most charact(aistic or 
injurious fon'st species will be mentioned. 

The subfamily Orsodacninac contains several genera, th(‘ adults 
of which are of rather small size with W(‘ll-dev(‘lop(‘d Inaids but with 
the prothorax narrower than the afterbody. Orsodarnc atra (Ahr.), 
an all-bhick species, and its various colored varieties is widely dis- 
tribut'd throughout the northern part of the country. The beetles 
are geiK'rally to be found in the flowers of various shrubs. Syneta 
Lec., a related genus containing moderately (‘longated species simulat- 
ing many of the smaller C'erambycidae, is distributed throughout the 
forests of the northern parts of the entire Northern Hemisphere. 
Syneta f err ugiriea (Germ.), a light reddish-yellow species, is abundant 
in the forests of eastern North America. It feeds upon the birch as 
well as other trees. S. simplex Lee., somewhat similar but with head 
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and prothorax generally darker in the niales and more hairy, ranges 
from Washington to middle California and feeds upon th(^ leaves of 
various oaks; S. hamata Horn, a darker reddish-brown species with 
alternate (^lytral intervals more elevated and the sides of the prothorax 
serrated, ranges along the entire Pacific Coast as far as middle Cali- 
fornia and seciins to prefer the young leaves of the vine mapk^, Acer 
cirematum. S. carinata (Mann.^, a species much like the pr(‘(?ed- 
ing but larg(^r and generally straw-colored, is widely distrilnited 
throughout the fir forests of the Rocky Mountains and the Cascade- 
Sierra Nevada rang(‘s and always feeds ui)on the foliagci of the 
true firs, Abies. Syncia albida Lee., a species with elytra white in 
the males, somciwhat straw-colored in the fcunales, is to be found on 
alders, willows, and other stream-side plants in the. Northwest and 
som(’tim('S overlaps into the orchard. Tricolemn ayiomala Cr., a 
small, (‘longate, rciddish-bronze species, densely clothed with short 
pilci, is fn^quently found feeding u])on tlui foliage of the incens(i c('dar, 
Libocedrus decurrcMs in the mountains of California. Th(^ genus 
Zeugophora Kun. contains a numlxu' of small species, less than 5 mm. 
in length and of various colors — slate, yellow, or varicolored -which 
are g('nerally to be found on the poplars or willows, to the former of 
which they sometimes do some damage. 

The iiKunbers of the subfamily Cryptocephalinae are all short and 
mor(‘ or k'ss cylindrical in shape. They are very abundant, par- 
ticularly the ni(*mbers of the genus Pachybrachys Redt. and Cryp- 
iocephalus Geoff r., and especially in the South and Southwest. Many 
of them f(vd as adults on the foliages of trees or shrubs and, though 
rarely injurious, are always much in evidence. 

Most of the beetle's of the moderately large subfamily Eumolpinae 
are rather convex and robust, sometimes brilliantly metallie;. The 
larvae are always root feeders, sometimes doing considerable damage, 
as is the case with several of our grape root species. The adults 
always have their heads bent down and to a great extent concealed 
beneath the anterior part of the prothorax. When disturbed they 
readily drop to the ground. Most si)ecies live as adults on shrubs or 
low vegetation, though others an^ restricted to various types of trees. 
Among the common species of forest areas are Adoxus obscurus (L.), a 
small sp(icies, piceous or piceous with light-brown elytra, generally to 
be found on the fireweeds, Epilobium, but often overlapping and quite 
S(^riously attacking the grapevine, therefore often called the grape root 
borcT. The genus Glyptoscelis Lee. contains a number of robust, 
bronzed beetles, 5 mm. or more in length, and somewhat densely 
clothed with scales or short appressed hair. Glyptoscelis illustris Cr. 
is one of the largest of the species, of a bright, coppery color with 
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much of the upper surface denuded of pile. It is found feeding on 
th (3 needles of the ponderosa pine, in Oregon and California, 
during the early part of the season. (?. squaniulata Cr., a species 
d(‘nsely clotlu'd with silvery white or gray scales and widely dis- 
trihutc^d throughout middle and southern California, lives upon many 
native shrubs and at times attacks the buds of grapes, doing con- 
sid(U-ablc damages The commonest western species is G. sequoiae 
Blaisd., a mc'dium-sizc^d, bronzed beetle, rather densely clothed with 
fulvous or gray hair. It is widely distributed throughout the moun- 
tains of On'gon and California and in the c*arly summer abundant 
on the foliage* of the incense cedar, lAhoccdruH; the juniper ; cypresses ; and 
soinetiiiK's the* se^epioias. In Oriental regions, there are many species, 
some harmful to mulberries, others attacking the walnut, oak, and 
similar tr(*(‘s. 

All th(i members of the sul)family Chrysomelinae, larvae as well 
as adults, arei found fer'ding toge'ther. Calliqraijha scnlaris Ler;., a 
very convex, elliptical-shaperl ber'tle with straw -(‘olorerl elytra orna- 
menterl with bronz(*d serpentine markings, is often rather injurie)us 
to the wild plum; while C. bigsbyana (Kby.), a semiewhat similar 
spee’ie's, ofte'ii ce)mi)lete‘ly defoliatevs the wille)ws ovnr extensive areas. 
The* varie)us si)ecie‘s of Ckrynovuia L. {Lina Redt., Melamma Ste*ph.) 
are* se)menvhat flatter than the preceeling anel breenl, in general, 
i)\\ the* willows, pe)plars, or alders. Chrysonuia scripta (Fabr.), a 
straw-colorerl beetle* with elongate) black spe)ts, though as a variety 
se)metime's entire*ly bluish black (var. conjluens Re)g.), as in Calife)rnia, 
or e*ve*n e*ntire'ly re*delish brown, attae'ks both pe)})lars and willows and 
se)metime*s ce)inple'tely defoliate'S the latter. It is, of course, of 
decide*d e*e*e)nomie* importance whe*re the willows are raise'd for osier 
pre)ductie)n. C. lapponica (L.), a some*vvhat similar specie's but in 
gene'ral me)re' re'elelish in color and with the si)e)ts very irregular, less 
ele)ngate), also fe*eds on the willow in eastern Ne)rth America but on 
the Pacific Ce)ast almost entirely cemfine's its attention to the alders. 
C. trcmulac (Fabr.), a larger spee*ie*s, with gree*nish he'ad and prothorax 
anel re'ddish elytra, was introduce*d into the northeastern part of 
Ne)rth America some) years ago and only re*ce'ntly lias found its way 
to the* Pacific Coast. It live's on both w'illow^s and poplars and at 
times e*omple*tely de*foliates the latter. It is now well-established in 
parts eif northe'rn Calif eirnia, as in Plumas County. One of the smaller 
specie's of the genus, C. californica (Reig.), an all dull-green species, 
about 12 mm. in length, is some'times very abundant on wallows in the 
central ]mrts of California. Where many larvae of the genus Chry- 
somda are found feeding, a prone)unced musky odor is always to be 
observed. In Europe and northern Asia, many of the species of 
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Chrysolina {Chrysomela AucL) and its smaller relatives Phytodecia Kby. 
are also very common on the willows and alders. 

The beetles included in the subfamily Galerucinae are, in general, 
of rather small size, somewhat elongated or elliptical, and flattened. 
The larvae as well as adults often feed on the foliage and, as is the 
case with most Chrysomelidae having similar habits, the larvae 
skeletonize the leaves while the adults eat out larger an^as in the leaves. 
Many of the members of this group are terribly destructives to foliage 
in various parts of the world. Fortunately, we have but a few which 
an* so in this country. Among the 
tre('-feeding spescies, we shall mention, 
first, the introduced elm leaf beetle, 

Galerucella xanthomelncjia (Schrank). 

This is a small, slate-colored species, 
geiKsrally with dull-yellow vittae on 
its elytra. It is supposed to have 
beesn introduced into northeastern 
Anusrica as early as 1837 (Glover) and 
is now well-established, espc'cially in 
towns where, when not controlled 
by spraying, it takes a heavy toll 
on all types of elms. It ap{)eared in 
the Willamette Valley of Oregon 
about fifteen years ago and in 1924 
was first notic^ed in the San Joaquin 
Valley of California, having been Fio. iss. -The dm leaf beetlp, 
transported from the north, sup- 
posedly through the ag(*ncy of the 

automobile. It bids fair to extend its range throughout tin* entire* 
coast but will, of course, be confined to the settlements, for we have no 
native elms on the W(*st Coast. A native species of the subfamily, 
th(i great elm leaf beetle Monocesta coryli (Say), a i)ale-yellow be(*tle 
more than 12 mm. long with two larger blue spots on each elytron, has 
been reported by Riley (1878) as doing great damage to the slippery 
elm in Missouri. Galerucella iubcrculata (Say), a native specnes ol a 
uniform pitchy color, is often to be found feeding on willows, on the 
Pacific Coast. Certain members of the genus Diahrotica, as D. soror 
Lee., often attack the foliage of trees, though they usually confine their 
attention to shrubs and annuals. Luperodes hivittatus I^ec., a small 
black and yellow vittate species, often attacks the California buckeye 
in considerable numbers, while certain of the brilliant-green species 
like L. varipes Lee. and L. smaragdinus Lee. may be found on both 
foliage and flowers of the various species of wild lilac, Ceanothus* 
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THE FLEA BEETLES 

The members of the subfamily Halticinae differ from those of the 
prec(»diiig subfamily in having large liind femora and great jumping 
powers, hence well meriting their common name. The great majority 
are small and mostly feed upon low herbage. Many are destructive 
to gard(ui plants or truck crops, a limited number only feeding upon 
viiK^s or trees. Blepharida rhois (Forst.), a somewhat large species 
for th(^ grouj), 6 mm. in length, very convex and with red blotches on a 
straw-(^olor(‘(l background, feeds on the staghorn sumach. Its range 
(‘xtends from th(5 Atlantic states to Arizona. Ordionychis Latr., a 
g('nus with a large number of species, characteriz(‘d by having the 
last tarsal s(‘gm(‘nt globose at its extremity, contains a few species 
lik(^ (). qurrrata (Fabr.), which feed upon oak leaves and sometimes do 
consid('rabl(^ injury. Disonyrha Chev., with a certain proportion of 
its iiHunbers, vitiate* or red and whiter stripe^d, ( ontains a few species 
common on willows, particularly on the oliv(‘-gre(‘n sand-bar willow, 
S(dix .sr.s.s'i7//o/m. The typical genus llaliica Geoffr. {Allied) , another 
large* ge*nus, ce)ntains seve*ral spe'ci(*s of econe)mic importanc.e to 
the^ fe)re*st. Such is //. himarginata Say, a elull-gre*en species with 
the* side's e)f the elytra definite*ly e*arinate‘d. It ranges clear across 
the* e*e)ntine*nt and fe*eds, in the main, upon alde*rs. Tn parts of Cali- 
fornia, as in Plumas County and the^ San Be*rnardino Mountains, 
the*re have be*en numerous seve're outbre*aks when the alders have 
be'e*n alnu)st coinple*te'ly defe)liate*el over exte*nsive areas. The small 
Chalcoides hcirincs (L.), whie*h varie*s in color fre)m bronze to green, 
is fe)unel e*verywhere as a ce)mme)n dwelled’ on the willows. 

All the* members e)f the subfamily Hispinae are* somewhat flattened, 
most of the*m with the upper surface re*tie*ulately sculptured and the 
antennae* she)rt and robust. The larvae are leaf miners. In the 
tropics numerenis very destructive specie's are to be met with, such as 
the leaf mine*rs of the coconut anel bamboo, but in our territory they 
are less numerous anel less de*structive. Few of ours, however, are 
arboreal. Chalcpua dormlia Thunb., a yellow speunes with black 
de)rsal stripe, is very ce)mmon at times on the black locust, Rohinia 
psciidodcacia. Baliosus c(diforniru}i (Horn) and Bmchycoryna hardyi 
Cv.y small yellow anel red specie's, breed fiwly in the leavers of many 
specie's e)f wilel lilae*, CcanoihuSy on the Pacific Coast and often do 
considerable damage. 


THE TORTOISE BEETLES 

These beetles, subfamily Cassidae, are mu(4i flattened, more or less 
e*ircular or elliptical in outline and with the lu'ad completely concealed 
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from above. In the tropical parts of the world, as in Central and 
South America, many are large and gaily colored and often abundant 
on tre(^s. In our country the species are all mon^ or less small and gen- 
erally dwell, larvae as well as adults, on the smaller plants. Jonthonota 
nigripcs (Oliv.), a reddish species with a bla(;k spot on each elytron, 
may l)e found on the willow. In life the adult, like many of its 
relatives, is quite golden in color. 

THE WEEVILS 

To the group known as weevils belong a large number of beetles 
characterized principally by having the head more or l(‘ss prolonged 
into a beak or snout. Many of tliese are of great economic importance 
in the orchard, field, and garden, but only a 
few, mostly belonging to the family Curcu- 
lionidae, an^ of interest to the forester. 

To the genus PhsodeSy tribe Pissodini, 
belong a number of our most destructive 
forest specie's. The members of this genus 
vary from about 3 to 7 mm. in length, an^ 
either reddish-brown or pitchy in color, with 
robust beaks, the elytra more or less i)arallel 
basally, and with more or less transverse 
patches of white or oe^hraceous scales near the 
base and at the summit of the declivity. The 
patches of scab's lu'ar the base of the elytra are 
much reduced or absent in a number of our 
species, chiefly the darker species. The 
normal breeding place for these insects is in tlu^ 
sapwood arc'as of standing dead tn'C'S, the rmhatae 

larvae making their burrows in an irregular 

manner through the wood and coming to the surface when they are 
mature to form a pc'cailiar pu])al cell with the cap or cov('r made of 
small shavings and projec^ting slightly beyond the surface of the 
timber. The peculiar projecting cells are always diagnostic. When 
these beetles live in this manner they are true forest scavengers and 
thus beneficial. They do not, however, always elect to breed in this 
maniuT. They may seek out the various branches or the main shoot 
of young trees, and the hunales deposit a series of eggs along the twig. 
The young larvae work along the pith chaniK'l or in the cambium or, 
if crowdcnl, partly in the wood, complete their development, and pupate 
by the next year, the adults emerging in late spring or early summer. 
The twigs grow for a time after being attacked but before long wither 
and die. More or less exuding pitch is generally to be found on such 
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twigs, distinguishing them from the dead twigs attacked by several 
other types of beetles. Wh(>n the attacked twigs or bran(|lies are 
lateral, the tree soon presents a ragged appearamte, but when the 
branch is the central slioot, the tree n.aturally suffers niiu. i inon.. 
In a young trcMi the aft('rgrowth causes it to assume a bushy appear 
ance, of course rendering it worthless in after years for timber purposes. 

The white pine weevil, Ptssodes slrobi (Peck), is 5 or 6 mm. in 
length, of a reddish-brown color, and with the two bars of scales w(dl- 

marked. It has for a long time 



Fkj. — Work of IHasodcs tcrminalis 

Hopp. ill terminals on loilgcpolc pine. 
{U.S. I)( i)t. A{jr. Bur. EntomoL Plant Quar. 
Photo hy Salman.) 


been considered one of th(‘ most 
destructive insects of the white 
pine in north(‘astern America, 
being particularly harmful to 
nurstuy stock and young planta- 
tions. It also attacks spruce. 
Various n v'thods of combating 



Fio. l.’it).-- Pif^sodi's sitchensis 
Hopk. and work in Sitka spruce. 
X 1.5. (r. S. Dept. Agr. Bur. 

Enlomof. Plant Quar, Edmon- 
.s/o/i.) 


th(' nivjigt's of this weevil have been proposed. In new ])lantations the 
(*arlier planting of more rapidly growing species of tr(‘(‘ssuch as Scotch 
pine will souK'tinu's aid by affording shade and protection to the later- 
growing white pint's. In young plantations inft'sted shoots may be cut 
and burned in late June or early July, or tht' beetles may bt' collected in 
a lU't. The weevils will fall into the net if the low shoots and leaders 
are tapped with a stick. 

In the southern states, the common pine Pissodes is P. nemorensis 
Germ., while P. yosemite Hopk. and P. tenninalis Hopp. are the 
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best known species on the Pacific Coast. P, yosemite attacks 
primarily the ponderosa pine, apparently doing little real injury, 
while P- terminalis confines its attention to the lodgepole pine, 
doing at times a great amount of damage. This last species has been 
found by both Hopping and Salman to work much as does P. strobi 
and at times to distort much >oung lodg(^pole-pine growth. P. 
piperi Hopk., a much larger and pitchy-colored species with a limited 
amount of white, scaly marking, ranges from the northern Cascades 
to the middh^ Sierras and is generally to be found on the true firs. 



Fio. 137. — Pupal cells of Pissodes costatus Mann, in Sitka spruce. This illustrates the 
excolsior-lil:o material used in making the pupal cells by menilx'rs of this genus. 

P, radiatac Hopk., a rt'ddish species with tlu' hind angh^s of the pro- 
thorax ataite, freqiK'iits the Morit(*rey, Bishop, and other beach pines 
along the Pacific Coast. P. faiiciali:i^ Le(\, a widely distributed species 
on the Pacific Coast, is confined mainly to the Douglas fir; while P. 
sitchensis Hopk., a small black species, selects and greatly injures at 
times the Sitka or tideland spruce along the northern Pacific Coast. 
P. terminalis Hopp. destroys the tips of lodgepole pine, and P. costatus 
Mann, works in Sitka spruce. Other W('stern species of more or less 
importance are: P. barheri Hopk. in Sitka spruce; P. burkei Hopk. in 
Abies; P. calif arnica Hopk. in ponderosa pine; P. engelmanni Hopk. in 
Picea; P. murrayanae Hopk. in lodgepohi jiine, and P. webbi Hopk. 
in sugar, white, and ponderosa pine. 

Most of the members of the tribe Hylobini in North America live 
as scavengers in the stumps and dead trunks of coniferous trees. 



244 


FOREST INSECTS 


Normally they are rather benefieial than otherwise. When, however, 
new plantations have been started in old cutover areas, and pains 
have not been taken to rid the territory of the old stumps and dead 
and rotting timber, serious consequences may result. The most 
destructive species is Ilylohius 'pales Boh., a large, black weevil, 
b mm. or mon* in l(*ngth. This brecnls freely in the old logs and stumps 
and when mature wanders forth in search of food. If young trees are 
near, thc'se proceed to feed on the bark not far from the ground level 
and of course girdle and kill or greatly weaken the tree. In numerous 
pine plantations in New England, this species has taken a heavy toll. 
Fortunately the only Pacific ('oast species of the tribe, Strrrmnius 

tuberosus (Boh.) {Parnplinthus carinatus 
Boh.) has remained |)urely a scavenger. 
In FiUrope and Asia, sevcnal close rela- 
tives of Hylobius Boh., notably H. 
abieiis L., have long been known as 
insects most d(‘s(ructive to nursery stock 
and young plantations. 

The genera Magdalis Germ, and 
Trichomagdalis Fall, comprise the tribe 
Magdalini. All of the species are wood- 
boring, living in the larval stage either 
in twigs or in the sapwood areas of dead 
trees. Of the nuiiK'rous speci(\s of Mag- 
dalis, the following might be mentioned: 
M. leconlei Horn, a som(‘what robust blue 
species almost 6 min. in length, found 
abundantly about dying or rec^ently killed 
ponderosa pines throughout the entire 
Pacific Coast; M. cunciformis Horn, a 
somewhat similar sp(‘cies, though narrower, more cylindrical, and of a 
greenish-blu(* color, found with the preceding, though less common; 
M. subtinrta Lee., a dull-black species which breeds in dead alder and 
willow' along the Pacific (^oast; aeticsceiis Lee., a bronze-black 
specie's of the Pacific Northwest wdiich breeds normally in the wild 
haw'thorn, Crataegus, and related trees, though frequently overlapping 
on to the cultivated apple or pear; and M, gracilis Lee., a closely 
related black species wdiich takes its place in California. M. aenescens 
Lee. and M. gracilis Lee. may at times do considerable damage to old 
neglected apple trees by attacking the branches, sometimes producing 
fusiform branch galls and of course the ultimate death of the limb. 
The pine-feeding species as far as observed, though often abundant, 
merely breed in the dead and dying twigs or dead outer wood and do 



Fu?. ISS. -M aydal is Jecontt 
Horn. X 7.5. 
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no appreciable amount of damage. The species of Trichomagdalis 
are confined to California and breed in the dead twigs or branches of 
various species of oak. Trichomagdalis conspcrsus Fall, the only 
common one, is black, sparsely clothed with fulvous pile. It is 
sometimes attracted in numbers during the spring to the branches 
broken or killed by the previous winter^s storms. 

The nut-weevils, tribe Curculionini, are limited to one genus, Cur- 
culio L. {Balaninus Germ.) as far as North America is concerned. The 
adult beetles are robust, densely clothed with gray or yellowish-brf>wn 
hair, with long legs and very long and curved rostrums. The females, 
with their extremely long beak, drill a hole a considerable distance 
into the developing nut or acorn and lay their eggs at the bottom. 
The larvae soon hatch, feed upon the kernel, and when mature gnaw 
their way out of the nut or acorn, drop to the ground, burrow in, 
and soon hollow out a cell in whi(*h to pupate. The following spring 
or summer they emerge as adults. There an^ many sp('cies, and some 
are to be found in most parts of the country. As a rule, each species 
limits its attention to oiu^ type of nut or variety of acorn, but at times 
they may utilize several different kinds of food. The amount of 
injury that tlu^y do is often very great, for they not only prevent 
the fruit from properly dcweloping, thus cutting down the crop of 
nuts and acorns, but often materially affect forest reproduction. 

Among the more important species which might be mentioned are 
Curculio prohoscideus Fab., the larger chestnut wiH'vil, a beetle nearly 
12 mm. in length, the beak in the female 15 mm. long, of a yellow color 
mottled with shades of rich brown, and confined to the regions where 
the true American chestnut is native; C. auriger Csy. {rectus Say), the 
chestnut or lesser chestnut weevil, a beetle of smaller size than the 
preceding, darker color, shorter and more curved beak, found from 
C'anada to North Carolina and westward to Ohio and Tennessee, 
and very destructive to both chestnuts and chinquapins; C. caryae 
(Horn), the hickory nut weevil, a beetle interiiK'diate in size between 
the two preceding and of a dull, dark-brown color, attacking practically 
all ty])(\s of hickory nuts and sometimes destroying as much as 20 per 
cent of thi) shellbark hicfkory crop in the North and often from 50 to 
75 per cent of the pecan crop in the South; C. ohtusus (Blanch.), the 
hazelnut weevil, similar in color to the chestnut weevils but readily 
distinguished by its more robust form and very much shorter b(‘ak, a 
beetle found throughout the area east of the Mississippi River and 
quite destructive at times to the hazelnuts; C. rectus (Say) {guercus 
(Horn), the commonest and largest of a large number of eastern acorii 
weevils, attacking primarily the biennial oaks such as the red oak; 
and C. uniformis (Lee.), a somewhat mottled yellowish-brown species 
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found widely distributed throughout California and at times quite 
(l(\structive to acorns of many species of oaks. 

The tribe Zygopini contains a moderates numixu* of small, triangular 
weevils, rather attractively ornamented with colored scales and with 
the ability to prc'ss the legs and beak close against the body when 
disturbed. Bnu'ding in the bark of various species of pine are two 
rather common sp('ci('s of Gelus Csy., both ornamented with reddish- 

brown scales. Gelus oculatus (Say) is 
found in the eastern part of our 
country, and G. cAilifornicus (Lee.) on 
the Pacific Coast. In the genus 
Cylindrocopturvs Heller., containing 
more elongate species, there is one, C, 
quercMs (Say), which bn'ods in oak and 
another, C. lougulus (Lee.), more or less 
covered with silvery whit(^ or bronze 
scales, which bnn'ds freely in the twigs 
of various species of pine, fir, and the 
Douglas fir. This last has been 
reported on several occasions to have 
done con side rabk^ damages 

The weevils of the tribe Crypto- 
rhynchini are very compactly built and 
have the beak wlu'u at n^st tucked 
away in a deep groove in th() breast, 
^riiey are mon^ or less irregular in out- 
line, variously ornaiiK'nted with tuber- 
cle's, ridg(*s, or i)atches of colored hair, 
Fm. (^urcuHo innformis {I.QP.). juid wheu feigning death look much 

like a small bit of bark. The most 
important ge'iuis from the forester's standpoint is Conotracheliis Schon., 
containing the W(‘ll-known plum weevil, C. nenuphar (Hbst.). Among 
the other species an^ C. juglandis Lee., a pretty species a little less 
than 6 mm. in length, with a crescentic patch of white near the apex. 
This is the butternut curculio which breeds in the husks of half-grown 
butternuts, causing them to drop before they are ripe. C. retentus 
(Say), a smaller species, attacks the young black walnuts; C. affinis 
Boh., a somewhat similar species, attacks the young hickory nuts; 
while C. aratus (Germ.), a small species with a bar of yellow across its 
middle, attacks the tender tips and leaf petioles of hickory. Crypto- 
rhynchus lapathi (L.),the mottled willow and poplar borer, is somewhat 
larger than the preceding and with a rose patch at the apex of the 
elytra. It is a species introduced from Fairope, appearing in the 
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northeastern part of the United States sometime prior to 1887, and, 
gradually extending its territory since, now found as far west as the 
Pacific Coast. This be(?tle injures the twigs and breeds in the smaller 
limbs of the living willows and poplars, 
boring irregular tunnels through them and 
causing the bark to crack in an irregular manner 
or long fusiform galls to form. The twigs, 
being girdled, of course soon die. These beetles 
are most destructive to both poplars and willows. 

When found, an effort should always be made 
to stamp them out, chiefly by cutting and 
burning all infested trees during the winter 
months. 

Most of the members of the tribe Cossonini 
are quite small, mu(;h elongated, black or 
brown beetles. The majority are scavengers living in old rot- 
ting wood, and as such are not harmful. Soim*, however, are 
quit(^ common in th(^ forest, therefore often met with by the 
forester and rather apt to be confused with the more d(\structiv() 
bark beetles. Among these are the various 
species of the genus Cossonus Clairv., 
elongate, flattened, black beetles, from 3 to 6 
mm. in length, and with the beak dilated 
at the apex. These generally establish th(un- 
S(dv(\s beneath the bark about the time that 
the sap begins to sour and are thus readily 
exposed when the bark of a dead tree is 
removed. The larvae live in the sapwood and, 
when numerous, honeycomb it much in the 
same way that the larvae of death watches do. 
The common species on the Pacific Coast are 
Cossonus piniphilus Boh., a shining black spe- 
cies with a wedge-shap(*d prothorax, found on 
the Monterrey, Bishop, and beach pines and 
Fig. 141. -Cossonus pon- ranging from middle California along the coast 
derosae Van D. X 10. British Columbia; C. ponderosae Van D., a 
duller black species with a broad elliptical prothorax, found generally 
about the ponderosa and sugar pines and met with more in the interior 
of the country; C. pacificus Van D,, a very flat, shining species found 
in the Sierras beneath the bark of the black poplar; and C. crenatus 
Horn, a smaller and more cylindrical species with the dilated apical 
portion of the beak longer than the basal portion, found also under 
the bark of the ponderosa, sugar, and various other specicis of pine, and 
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ranging from southern California to British Columbia. The common 
speci(\s in the (»astern states are C, impressus Boh., a dull-black 
species simulating C. poriderosae and found wid(dy distributed and 
g('nerally beiunith thc^ bark of pines; C. platalea Say, a flatter, shining 
black specie's found beneath the bark of butternut, poplar, and other 
similar br()adlea\a‘d trees; and C. corticola Say, a smaller species 
resembling man/z/.s and distributed rather widely over the country. 
4'h(‘ genus Rhynrholus contains species somewhat similar in appearance 



14“J. -Work of larvao of Cossonus poruhroNtic Van I), in old poiidoroaa pino log 

to Cossonufi but smaller, more cylindrical, and with the beak shorter, 
more ro))ust, and not dilated apically. Tlu' species have habits 
similar to thos(' of tin' ])receding genus. The only two important 
specie's are' Rhyncolus brunnnis Alann., a dark-naidisli spe'cies, found 
widely distributc'd throughout the coniferous forests of the northern 
part of tlu' country and apparently as much at home in the wood of 
spruces and firs as of the' i)ines; and R. oregoncnsi,s Horn, a jet-black 
species with the elytra more definitely carinated, found widely dis- 
tributed in the pine forests of the Cascades and Sierra Nevada Moun- 
tains. Th(' species of Rhyncolus seem to pn'fer dryer wood than do 
most of tliose of CossonuSy hence are more often found near the ends 
of logs. 
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The broad-nosed weevils, subfamily Brachyrhininae (Otio- 
rhynchiiiae), includes a large number of beetles characterized by having 



Fkj. 143— (1^*^*-). X 4. Fm. 144. Srifihropvs rfpgans 

(Coupor). X li. 


a broad beak and deciduous apical piece to the maudibh'S. This 
group contains many mem])ers that are true forest insects. The larvae 
are subterranean root feeders, while 
the adults are more or less fn‘e- 
ranging foragers, sallying forth at 
night to climb the shrubs or trees 
and feed on the buds, young fruit, 
or foliage. This applies particu- 
larly to the greater number in our 
country which are wingless. A 
certain proportion have fully devel- 
oped wings. Th('se are gc'iK'rally 
not only more brilliantly colored, 
often of a beautiful metallic, green, 
but also apt to be diurnal. The 
larvae have not bc'cn proved to be 
particularly destructive in the vir- 
gin forest. They might, however, be 
injurious to young nursery stock Eupsdlis minuta Drury, male. X 4. 
and small trees. The adults have 

often been caught eating off the bark or girdling young trees as well as 
feeding on the buds or young fruit. The damage to the foliage of older 
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trees is, as a rule, not great. The following genera are quite character- 
istic of the forests of the Pacific Coast: Dyslobus Lee., moderate 
to large brown weevils found on the shrubs along the streams or about 
the clearings as well as on the lower limbs of the forest trees themselves, 
(^specially the true firs; Adaleres Csy., contains large gray or brown 
sp(^cies, i)articularly attached to the oaks in both middle and southern 
California; Pamcopus Schon., with numerous small or medium-sized 
species, having liabits similar to those of Dyslobus, though preferring, 
as a rul(^, tlie shrubs and annuals like the lupines; and Scythropus 
Schon., a g(‘nus of elongate, winged species, brown, gray, or greenish 
in color, and always to be found feeding on the needles of the pines 
and otli(*r conilV'rs during spring and early summer. Mimetes Schon., 
willow- arid shrulifeiiding species, have within recent years done 
(^onsi(l(*rabl(^ damage to the buds of various trees in California. 
Paraptochus S(*id. and Tricolcpis Horn., small weevils with more or 
less globular bodies, often frequent the various oaks or shrubs in great 
nunib<*rs and do at tini(‘s an appreciable amount of injury. 

Within recent y(‘ars we have suffered to a considcu’able extent from 
s(‘veral s{)eei(‘s of the typical genus Brachyrhinus Latr. which have 
b(*en introdu(*(Hl from J^kirope. The larvae of th(»se species feed upon 
the roots of a vari(‘ty of plants including young conifers. Sometimes 
tlu^y causes consid(*rable damage to small tre(‘S while they are in the 
nursery or soon after they are transplanted. 

Kupsalis minuta Drury, belonging to the family Brenthidae, is a 
cylindrical beetle 12 mm. or more in hmgth, of a reddish brown 
color with tlie elytra more or less maculated with yellowish-white 
markings. This speci(‘s is widely spread throughout eastern North 
America and breeds freely in dead and dying oak, also in chestnut, 
b(‘ech, elm, and most other species of deciduous trees. The larvae 
often excavate extemsive galleries in the timber, thereby, of course, 
rc'iidering it worthk'ss. 

Le Conto mid Horn, 1S7(); lirooks, 1910; Hopkins, 1911; Fall, 1913; Van Dyke, 
1915a; Carter, 1910; Blatehley and Long, 1916; Chittenden, 1927; Taylor, 1930. 
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CHAPTER VIII 


THE MOTHS AND BUTTERFLIES 

Next to the C'olooptera, the Lepidoptera is undoubtedly the most 
important order of inseets aflfeeting forest trees. In the aggregate 
there are probably s(*v(‘ral hundred speeies of moths that do some 
damage to forests and forest products, but the major portion of the 
injury is inflicted by a comparatively few species such as the spruce 
budworm, gypsy moth and browntail moth, hemlock looper, and white 
pine butterfly. These are all defoliators whose larvae feed on the 
necnlles of conifers and leaves of broadleaf tiees, thus d('priving the 
plant of its power to assimilate and manufacture food. Where 
defoliation is not too severe, the trees would often recover were it not 
for th(^ fact that their weakened condition renders them very sus- 
ceptibh^ to bark beetle attack or attack from other destructive pests 
which enter and kill the trees. Thus defoliators may be directly or 
indirectly Responsible for the death of the timber in all stages. 

Aside from those species whose caterpillars devour the foliage, 
there ar(‘ many other forms whose work occasionally (‘auses tlue death 
of the host, reduces the increment, causes defects, or d(\stroys products 
of the* trees. This latter class includes the many species that work 
in the cones of conifers and the nuts and seeds of broadleaf trees. It 
includes also the leaf and needle tiers; the leaf and nec‘dle miners; 
the species working in the cambium (Aegeriida(') which either kill 
the tree or cause defects; and the boring caterpillars (Cossidae) which 
ruin the timber valiu' of the trees. 

More than 9,000 species of Lepidoptera an' found in North AnuTica. 

Th(' outstanding characteristics of the order are the pres('nc(' of 
two pair of wings which are clothed with scales; the forewings are 
larger than the hind wings. The venation of the wings is charac- 
teristic and so constant as to form the principal basis for separating 
the order into families. In most species the mouth parts are modified 
into a characteristic long, slender, flexible, sucking proboscis. This 
tube is formed of the elongate maxillae whicli are grooved and fitted 
together. In the case of some of the large species which feed on the 
nectar of deep flowers, this tube may measure 4 or 5 in. in length when 
extended. When not in use it is rolled up like a coiled watch spring. 

The larvae or caterpillars are well-known and readily recognized. 
They are characterized (with few exceptions) by possessing three pairs 
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of jointed logs on the first three segments behind the head and from 
three to five pairs of short, fleshy, unjointed legs called prolegs on 
the abdominal segments. The mouth parts are formed for biting. 

The larvae of most moths spin a more or less dense cocoon for the 
protection of the inactive pupae. The pupae of butterflies are known 
as chrysalids. They are not protected by a cocoon but are usually 
suspended by a silken structure at the posterior end. Many have a 
silken girth or bridle around the middle to help support the body. 

The order Lepidoptera is very conveniently divided into two 
groups, the moths and the butt('rflies. They are ('asily distinguished 
in the mature stage by th(i following characters:' 

1. Moths: Antennae variously formed hut never filiform with 
the tip knobbed. Usually, but not always, night or twilight fliers. 
Wings usually folded along abdomen or spread horizontally when at 
rest; pupa often enclosed in a silken cocoon. 

2. Butterflies: Antenna slender for most of its length, with the 
tip dilat('d to form a knob. Mostly day fliers; wings held vertical 
when at r(\st; pupa in the form of a chrysalid never enclosed within a 
cocoon. 

Moths or millers are by far the most numerous and economically 
the most important mcunbers of the order Lepidoptera. More than 
sixty families are recorded from North America. It must serve our 
purpose to discuss only a few of the families whi(*h are of more or 
less interest to the forester. 


DEFOLIATORS 

As many of the worst pests belonging to this order belong to the 
groups that attack and destroy the leaves, they will be discussed first. 

Thio Leaf Rollers 

More than 165 species of the family Tortricidae are known to 
occur in the United States and Canada. Owing to the fact that 
many species have the habit of rolling the leaves of plants in various 
ways to form their homes, the family has come to bear the coitimon 
name of ‘Teaf rollers.'' However, many species do not roll the leaves 
of their host plant, and the larvae of many mine intotlie tissue of plants, 
into fruits, and under the bark. The forester will come to know the 
individual species much more readily by the character of the damage 
done and by their host plants than he will by a study of the individual 
species without linking it up with its host and character of work. 

The most important members of this family attacking conifers are 
the spruce budworm, which is widely distributed, and the blackheaded 
spruce budworm, which occurs in the Pacific Northwest. 



258 FOREST INSECTS 

The spruce bud worm, Caroeda furniferana Clem. J ho spruce 
hudwonn is probably the most (lostriictivc enemy of balsam, 
spruc(^ fir, and, at time's, hemlock in America and is one of the 
most d(‘stru(!tive of all insc'ct enemies of the forests. 

Swaine (1933) says of this species: 

The ravages of tlio hudwonn during the last twenty years, in which such 
enormous quantiti(‘s of timber were killed, probably constituted the most 
destructive forest-insect outbreak that has ever been recorded. It has been 



I4r». -S|)rur(* l)U(l\vorrn Ciicofcin, fumi/rrana (’loni. Niiliiriil size. {Spf'c. Circ. 

Can. Drpt. Atjric. Dio. Fotrsi hisrrls.) 

estimated tliat in ejisb'rii C'anada alone more than 200 million cords of balsam 
and spruce w(‘re destroyed. The vast amount of this loss can be better 
api)reciat(‘d l)y comj)aring it with the losses caused by lire's. It has recently 
beem estiinab'd by one of our most competent fon'sters that lire's have destre)yed 
balsjim anel sprueu' in e‘aste*rn ('anada during the last twenty years te) the 
amenmt e)f a])])roxiinately 70 miilie)ii ce)rds. The spruce budworm alone 
elestre)ye*d thre*e; time's as muedi. 

The iielidt nie)tb has a wing expanse of about 25 mm. The fore- 
wings are overlaid with l)ands, streaks, and si)ots of re'eielish brown. 
In the middles of the' uppe'r margin of the front wings is a rather large, 
e*onspie*ue)us, whitish s])e)t. The hind wings are dark and fuscous. 
The boely t)f the^ moths may vary in color from reddish brown to 
yellowish gray. 

Whe'u young the larvae have a greenish tint but become dark 
brown as the*y approaedi maturity. The body be'ars conspicuous 
whitish-yellow tubercles and has a ye'llowish stripe running along the 
side. Wh(*n mature the caterpillar is almost 25 mm. in length. 

The pupa is thick and striped with darker brown; antennae and 
legs are dull tan. 

The eggs are laid on the sides of the needles about the middle of 
July. They hatch in about ten days. The young larvae then feed 
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on the terminal shoots for a short time and hibernate as very small 
caterpillars in a little shelter constructed near the bud. They appear 
again in spring in time to attack the opening buds of their host, 
becoming full-grown in June or July, when they pupate in their loosely 
made shelters. The moths emerge a week to ten days later and 
deposit their eggs. There is one generation a year. 

The first indication of an attack is in the late spruig or early 
autumn when tn^es look as if a light fire has passed through them. 
The little caterpillars feed upon the lujedles of the new buds or terniinal 
shoots. They gnaw the base of the needles, separating them from 
the twig, and bind them together by means of silken threads. These 
shelters are used for both pupation and hibernation. When the 
moth appears it drags the empty pupal case practically out of tlu? 
larval shelter. The adults are strong fliers, and infestation spreads 
rapidly over a wide ranges of territory. 

Fir, spruce, Douglas fir, larch, hemlock, and white pine are at- 
taciked. Firs are most susc(iptible (especially balsam). White and 
Norway spruce arci also very susceptible, as are other conifers in the 
West. 

The insect is distributed over eastern Canada, the New England 
stat(^s. New York, Pennsylvania, southern Canada west to Manitoba, 
Vancouver Island, Idaho, Montana, California, and New Mexico. 

Several birds are known to prey upon those insects, the most 
important of these being the purple martin which feeds on both pupae 
and larvae. 

A number of hymenopterous and dipterous parasitess have been 
reared from the various stages of this insc^ct. 

While it is impractic^ablc to attempt control of the spruce budworm 
und(^r forest conditions by ordinary spraying nuithods, considerable 
success has followed the use of calcium arsenate dusted from an air- 
plane. Ornamentals and shade trees can be kept free by spraying 
with lead arsenate {2} 2 lb. to 100 gal. of water) shortly after the 
new buds appear and repeating the application in seven to ten days' 
time. 

The hemlock budworm, Peronea variana Fern. — This species has 
from time to time proved to be quite injurious to spruce and hemlock 
in Alaska and in other regions in the Pacific Northwest. It occurs 
also in the Northeastern states and in Canada. It feeds chiefly on 
hemlock but may attack spruce and firs also. The color of the moth 
shows considerable variation froni brown to gray, the wing spread 
being about 16 mm. Eggs are deposited in late July and August. 
The caterpillars, when grown, are green with a brown head, and 
18 mm. in length. They feed on the needles and young twigs. 
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Winter is passed in the caterpillar stage. In the spring feeding is 
resum(!d, and pupation takes place in July or June. 

Trees are seldom entirely defoliated, but one-third to one-half 
the leaf siirfae(‘ is destroyed, the dead leaves and webs give the trees 
a bad appearance, and growth is seriously interru})ted. In 1929 a 
s(»rious outbreak oc(*urred on an area of 150,000 acres on the Olympic 
Peninsula. In 19;i0 some 500 sq. miles in east(U‘n Canada was 
infested. 

An ichneumon parasite is common in the pupa and is probably 
on(‘ of the greatest factors in keeping this moth under control. 

Pine tube moth, Eiilia phiatubana Kear. -This is a small, slender 
moth of a grayish color with a wing expanse of about 12 mm., the 
head, for(‘wings, and thorax of a rust-red color. The forewings have 
two light-colored, oblique lines crossing them; the liind wings and 
th(‘ dorsal sid(i of the abdonnai an' silky gray. 

lOggs ar(‘ deposited on the pinii ncHflles m ostly in iMay. The 
larvae live in tub<‘s which an* formed by drawing together the needles 
of th<^ liost and l)inding tlu'm with silken threads, from five to twenty 
ii(‘(*dl(*s b(‘ing us('d in the construction of a tube. The* first tube is 
foruKul of five n(‘edl(‘s, a singh^ fascicle, but, as tlu* larx iu grow, more 
and mon* l(‘av(*s are brought in for them to feed upon. 

Pupation takes places within the tube, and in this stale the insect 
passes tlu* wint(*r. Tlu're is normally but one g(*n(‘ration a year. It 
occurs on whiti* pine in tlu* lOast and on tlu* lodg(‘pole ])iiu‘ in tlu* West, 
[n tlu* Yellowstone Park and oth(*r n'gions it was v<*ry destructive 
from 1920 to 1925. 

Sugar pine catkin moth, Tortrix lajnbertianar Busek. — Tlu* larvae 
attack tlu* ])oll(*n catkins and leaf buds of Pinui^ lamhertiana in C^ali- 
fornia and ()r(*gon. T. packardiana Fern, is r(*port(“(! from fir. 

Many d(*ciduous tr(*(‘s are attacked and often senously injur(*d by 
leaf roll(*rs. 

The aspen tortrix, Archips {Cacoecia) conjliclana Walker.- This 
sp(*ci(*s was v(*ry numerous on asp<*n, Popidun iremuloides^ in Manitoba 
during 1916 and at int(*rvals in oth(*r parts of Canada. It seriously 
injured larg(* numb(*rs of trees. Tlu* caterpillars f(*c*d on the new 
leaves as soon as they burst from the buds, at first eating holes in 
tliem and soon afterward curling them by means of silken threads, 
forming funnel-shaped inclosures within which the individual larva 
feeds, later moving to other leaves to r(*peat the proc(*ss. The second 
s(*ason\s attack is usually much worse than the first, and it is reported 
to have killed largo numbers of trees. 

The oblique -banded leaf roller, Archips rosaceana (Harris), 
and the cherry tree tortricid, A. cerasivorana Fitch, are general feeders 



THE MOTHS AND BUTTERFLIES 261 

attacking the leaves of many trees and shrubs in all parts of the 
United States. 

The oak webworm, Archips jervidana Clem., and A, gruea Rob. 
attack oaks. A. infumatana Zell, attacks hickory, and A. rileyana 
Grote attacks hickory, walnut, and other hosts in the eastern United 
States. A. semiferana (Walk.) and A. negundana Dyar sometimes 
defoliate box-elder tree's. They occur from the Atlantic to the 
Paenfic Coast. 

The fruit-tree leaf roller, Cacoecia argyrospila Walk., sometimes 
causes the death of various oaks by repeatedly defoliating tlu'm. 

Peronea trisignana Rot. and P. ferrogana Scliiff. occur on white 
birch in the eastern states. 

Sparganothis diluticostana Wlshm. and S, testulnna Zell, occur on oak, 
and S. pettitana Rob. is found on maple in the eastern United States. 

Argyrotoxa aernipurpurana Kearf. attacks oaks in the Kastern 
states. 

Eidia jiiglandana Fern, occurs on hickory, and E. quercifoliana 
Fern, on oak in the; eastern states. 

The juniper webworm, Phalonia 7'utilana Hbn., family Phaloniidae, 
was introduced into this country from Europe about 1878. It has 
been v(‘ry destructive' to junipers. The brownish-yellow larvae spin 
a tubular web by tying the iK'odles of the juniper together. The 
adult moth has a wing expanse of about 12 mm. The forewings are 
yellow or orange with four red bands across them. The hind wings 
are gray with a slight reddish tint. 

The Measuhtng Worms 

The larvae of this group, family Geometridae, are known as inch- 
worms, measuring worms, spanworms, cankorworms, and loopers. 
The common names as w('ll as the family name refer to the peculiar 
mode of locomotion of th(', caterpillar. Each step in its progress is 
made by drawing up the caudal end of the body, planting it firmly, 
extending the thoracic end out, and grasping the twig or other surface 
with the thoracic feet. The center portion of the body bows out with 
each step, giving a looping effect as the creature moves. The cater- 
pillars althoTigh common are not often seen, owing to their habit of 
“growing stiff^^ when ai)proached. In this stiffened state they 
resemble twigs to such a remarkable degree that they are not easily 
detected. They are leaf feeders and frequently become numerous 
enough to do extensive damage. 

In many cases the females are wingless. The males and winged 
females are slender with broad wings, usually inconspicuously colored. 
In size they range from 25 to 50 mm. in wing expanse. 
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The family is a large one, eomprising some 800 known species in 
the United Stat(*s. 

The green hemlock looper, Nepytia phantasmaria Stkr., is a 
medium-sized white geom(‘trid wdth numerous black markings on 
the wings. The adults appear in late August or September, often 
in company with th(i hemlock budworm. The eggs are deposited in 
groups of ten or a dozen on th(^ underside' of the needles. Winter is 
passenl in the (‘gg stage'. In mild ye'ars the winter may l)e passe^d as 
cate'rpillars. d1ie' cate'rpillar appearing in May anel June^ fe'eds on 
tlie' ne*e‘elle‘s e)f he’ 4 jile)e^k, spruce, and to se)me extent Ue)Uglas fir. It is 
pe)te'ntially e*apable' e)f ele'structiem as gre'at as that of the we\stern 
h('mle)e*k de*fe)liade)r, Peronea variana Fe'rn., as indicateel by small 
enitbre'aks in Washingte)n and British Ce)lumbia. 

The evergreen spanworm, Nepytia Heniiclamria Walker.— The 
aelult is variable* in ce)le)r, ranging from wlute* to gray with zigzag 
elark markings e)n the* wings. The^ e*ate'rpillar is 25 mm. le)ng, of a 
re'delisli-ye*lle)w e*e)le)r abe)ve', ye'Ile)\vish on the^ side's; it fe'eals on hemlock, 
spnuM*, fir, and pine* in tlie* Ne)rthe'rn states. 

The Monterey pine looper, Nepytia nigrovenaria Pack., is a mottled 
gray me)th witli a wing siweael 3(3 to 38 mm., which de'pe)sits its e'ggs e)n 
the* twigs e)f Monte're'y pine*. The light-gre‘e]i e*ate‘r})illars I’eK'el on the 
ne'e'elle*s and e‘e)nne‘e*t the* ti])s of the branche's with we*bbing. 

The New Mexico fir looper, (hilenara eonsitnili^s He'in., gnaws 
small he)le's in the* ope*ning ne‘e'elle*s at the* tips e)f the twigs, e)fte‘n erausing 
the* ne*(‘dl(*s te) withe'i*. The* e)l(|e*r larvae* eat the entire* ne*e'elle', se)mev 
time*s slrip])ing all e)! (he* foliage* fre)m Douglas fir anel white* fir in 
Ne*w Me*xie*e). Janiber ])ine may be attacke*el, also. The adult 
me)ths e*le)se*ly re'se'inble* in e*e)lor (he bark e)f the* tre'e* trunk. 

The hemlock spanworm, Ellopia Jisrellaria Gue'u The adult has 
a wing e'xpanse* of slightly more* (ban 25 min. The wings are* e*veamy 
white* in e-olor, wi(h I wo irre*gular elark liands crossing the* fre)nt pair 
anel a promine*nt deit be*twe'e*n the* banels. A single* line* cre)sse*s e'ach 
hinel wing. The* e*a(e'rpillars fe*e*el e)n he*mle)ck, ofte*ii killiug the*m, and 
to a le'ssei- e*xlent on pine*, balsam, and other conifers. The aduli'> 
appear in mid-September to deposit their eggs in small masses em 
the iKH'dles anel bark. The eggs hatch the following June, and the 
larvae feed until late August or eairly Septembe'r, when they pupate 
under the bark e)r in cre'vices of the tre*e. 

This spe*e*ie*s is wiele*ly elistribute'el from the Atlantic Coast to the 
Rocky Meiuntains, being part ieadarly de'structive in the lake region. 
It has be*e*u sue*e!e*ssfully controlled by airplane dusting, using calcium 
arsenate at the rate e)f 20 lb. to the acre. In the ('xperiments d(*scribed 
by Frackcr and Granovsky (1927) the mortality following such a 
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dusting was 60 to 95 per cent. The larvae died within 24 to 48 
hours. 

Ellopia athasaria Walk, appeared in destructive numbers in Ohio 
in 1925, killing hundreds of hemlock. In about two years the pest 
had almost disappeared, having been controlled by a fungus, Sporo- 



Flo. 147. - Work of Now Mexico fir hiopor, Gah-nara consimilis Hoin. {U.S. Dipt. 
Agr. Bur, Kulomol. Plant Qunr.) 


trichuiii globuliferuniy whicli iillacktMl and ilestroyed the pupae in the 
ground. 

The oak looper, E. somniaria Hulst. — This caterpillar when 
hatched has a black head and gray body with black lines. When full 
grown it is about 25 mm. long, very slender, with three pairs of legs 
on the thoracic segments and two pairs at the caudal end. The color 
is pale yellowish brown with a fine black line down each side. 

The adult is a delicate moth with angiilatcd wings. The color 
ranges from pale buff to light brown, wing spread 38 to 44 mm. The 
male is larger than the female and has plumose antennae. 
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The eggs arc deposited singly on twigs and moss in the fall and 
overwinter in this state. The eggs hatch in early sinnm(»r. The 
larvae feed upon the leaves of the host, maturing about th(' middle of 
August, at which tiim* pupation starts. They descend to the ground, 

either dow^i the trunk or by means 
of a silk(ui thread, ])upating in 
crevic(*S or in any protected plac('. 
..yfly Pupation covers a period of about 

month, the adults em(*rging 
, from Sept. 20 until cold weather 
mV sets in. The mak's (‘merge several 

i days b(‘for(‘ the f(‘nial(‘S. 

^ of soutlK‘rn Vancouver Island n(‘ar 
IP^ Victoria li; is r(‘i)ort(‘(l that the 

ins(‘ets appear in large numbers 
at intcTvals of thrc'c or four years 
and d(d*oliat(‘ the oaks. Th(‘ cater- 
" ' ‘ ' pillars are so numerous as to hang 

Fi<i. MS. — Ljirvac of EUoina sotnniaria in f('stoons from the tr(‘('s. Thc'ir 
Hul»..i.,.h.tn..(oristi«pomtionH. X 1.5. Jj^g 

t(*rritory and are very annoying. As many as 113 pupa were taken 
from an area 18 by 18 in. under a large oak. 

In W(‘st(‘rn Oregon serious outbreaks occur from time to time when 
the oaks over r(‘strict('d areas are completely defoliat(‘d. The principal 
loss is to the wood lots on the farms. 

In wood lots, ])arks, etc., scweral methods of control are available. 
A dormant spray of kerosene emulsion will d(\stroy a large percentage 
of th(‘ (‘ggs on the tree trunks, or applying any arsenical soon after 
the young caterpillars appc'ar will control the specie's. 

Fortunately, this insect has a number of natural em'mies whicdi 
aid in its control. In ()r(*gon in 1930 a total of 24 per cent parasitism 
was obtained from five species of hymenopterous i)arasit(‘s. 

E. pelluridaria G. & R. attacks yellow pine, and E. rjidropiaria 
G. & R. occurs on oak and chestnut in the Northeastern states. 

The spring cankerworm, Paleacrita vernata P(‘ck. — This common 
worm is a sc'rious pest of orchard trees, but it is often very destructive 
to forest and shade trees as well. 

The female is wingless, but the male has well-developed wings, 
the first pair browmish gray, with a broken, whitish band near th(^ 
outer edge and three interrupted brownish lines between the edge and 
the body. 
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The caterpillar is of the looper type, long and slender, the dull 
color blending with the bark. When full-grown it is a little less than 
25 mm. in length. TIk^ color may be gn^enish yellow, gray, dusky, 
or brown with paler stripes along the sides. 

The hmiale issuers from the pupa and (koines out of the ground to 
deposit her eggs from February to April, depending on latitude and 
s(‘ason. Young caterinllars appear in April or May and attain their 
full growth in al)out a month. Winter is passed as pupae, 2 to 5 in. 
under the ground, and theni is but a singk^ generation a year. 

The insect occurs most commonly in the states east of the Missis- 
sippi Riv(n- but is also found in the West (Colorado and California). 

In the case of infested forest and shade trees which arc not sprayed, 
the cank(n‘worm will thrive and may sooner or later destroy the trees 
unl(‘ss measur(‘s for its control an^ carried out. 



Fro. Spring cankorworm, Paleaerita vernata Pock., winged male, wingless female, 

and larva. X 1-4. {U.S. Dept. Agr. Bur. Etitomol. Plant Quar. Edmonston.) 

St)raying of large trees such as the elm, on which this pest is most 
common, is expensive and difficult on account of their large size. So, 
in controlling tlu^ caterpillars, we take advantage of the fact that 
pupation takes ])lac(' in the ground and the female, being wingless, 
can d(‘posit her eggs only in such places as may be easily reached by 
crawling. Ordinarily, she crawls up the tnu^ trunk and deposits her 
eggs in masses in the crevices of the bark. By applying a band of 
tanglefoot around the trunk of a tr(‘e it is fully protected against the 
hnnale and also the young cat(*rpillars. In case the worms are already 
in the tree', tlu'y may be killed by spraying with arsenate of lead. 

Fall cankerworm, Aisophila pometaria Harris. — This is a common 
western s])ecies which devours the leav(\s of oak, walnut, beech, ash, 
ch(\stnut, and various orchard trees. The moths are gray ; the female 
is wingless. The olive-green caterpillar is naked, about 25 mm. long. 
Life history and habits are similar to thovse of the spring cankerworm. 

The snow-white linden moth, Ennornos suhsignarius Hubn. — 
These are pure white moths; the female is larger than the male and 
may be distinguished at once by the thnjadlikc antennae, the male 
having feathered ones. The front wings are angulated, and the hind 
wings of the female are regularly notched, those of the male less so. 
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The pupa is pale brown flockod with numerous black dots which 
occasionally run together. 

Th(^ caterpillar upon enuTging from the egg is about 2.5 mm. in 
length and of a greenish color. After the first molt it is very dark 
reddish brown, with the head and last segment more conspicuously 
red. When full-growui it is about 50 mm. long. When disturbed it 
will lower itself to the ground by means of a silky thread which it 
spins. 

Th(^ eggs are deposited in clusters on the underside of the branches 
in late Jun(^ and July and remain there until the following April or 
May when they ])roduce the tiny green caterpillars. These feed and 
grow for a matter of two months, becoming full-grown in June or 
(airly July wIkui th(‘y form their pupal cells in a loose cocoon in a 
foUhnl half. The pu})al stage lasts from 12 to 16 days, and the moths 
app(^ar from June 15 to July 30, (h^positing their eggs soon after and 
thus comph'ting their life cycle in a year. 

Although scaaning to pn^fer the foliage of the linden trees, the 
worms readily attack beech, maple, elm, chestnut, birch, ash, hickory, 
and otln^r for(*st and shade trees. They are sometimes called the 
(Jm sj)anworms. 

Th(*y occair in southeastern (/anada, the N('w J^lngland stat(»s, to 
Georgia, and west to Iowa and (Colorado. 

From 1857 to 1880 this pest was much more serious than it is at 
th(^ pres(ait time. The dc'cline is attributed to th(‘ work of tin* English 
sparrow which was introduced for the purpose^ of destroying the 
caterpillars in New' York State. At the present time, though not 
(Epidemic, it is luwarthek'ss serious in certain re'gions. 

Shade* trees may be protected by spraying with arsenate of lead 
(3 lb. to 50 gal. of W'ater). The spray should be applied when the 
caterpillars are small. 

The notched-wing geometer, Ennomos magnarius Guen. — The 
adult is yellow with a reddish tinge, si)otted w'ith browm and shaded 
brown along the wing margins. The caterpillar is over 50 mm. long, 
i)eing one of the largest species of the family. The* cocoons are found 
in folele*d le*aves. The hosts are maple, chestnut, birch, and beech 
in the (*aste*rn states. 

Bruce’s measuring worm, Rachela hruceata (Hulst.), is less than 
25 mm. long, pale green with yellowish side stripes. The adult 
resembles the fall cankorworm moths. It occurs on maple and other 
trees throughout the northern states. 

The walnut spanworm, Coniodes plumogeraria (Hulst.), normally 
feeds on live oak, but it is of more importance as a pest of walnut and 
fruit trees. It is found throughout the western states. 
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The omnivorous looper, Sabulodes caherata Greu., is so called 
because it feeds on a wide range of host plants including maple, 
chestnut, willow, and many other trees and shrubs. It is a western 
species. 

The large maple spanworm, S. transversata Drury, is one of the 
commonest measuring worms in some of the Atlantic states. It 
attains a length of 43 mm. and is found on maple, oak, and other 
trees. There are two broods each year. 

The mottled umber moth, Erannis defoUaria Clerck.-— The 
wingless female is greenish with brown or black spots. The male is 
winged and brownish in color with an expanse of 43 mm. The 



Fia. 150. — Adults of the omnivorous looper, Sahulodes caherata Guer. X 1. 


caterpillars are brownish above, yellow-green below, and appear in 
April on the foliage of oak, beech, birch, and elm. The si)ecies has 
only recently been introduced from Europe to British Columbia. 

Among other species, chiefly eastern in tladr distribution, the 
following may be mentioned: Chlorissa suhcroceta Wlk.; Cosymhia 
myrtaria Gn.; Nacophora quernaria S. & A. and Metnnema q tier civor aria 
Gn. on oak, less common on other tre(»s, also, Lygris iedata L. ; Eulype 
hastata L. and Campaea praegrandaria Gn. on bindi and willow. 
Paraphia unipuncta Haw. is recorded from birch, willow, oak, elm, 
hickory, fir, and pine. Nemoria hislriaria Hbn. on black walnut; 
Heliomata cycladata Grt. on locust; Ectropis crepuscularia D. & S. 
and Lycia ursaria Wlk, on poplar, alder, and other trees; Lycia 
cognataria Gn., the pepper-and-salt currant moth, feeds on a variety 
of shrubs and trees. Epimecis hortaria F. on tulip trees; Plagodis 
alcoolaria Gn. and Tetrads corcallata Gn. on chestnut; Ilyperites 
amicaria H. S. on beech; Selenia kentaria Grt. on maple, beech, 
basswood, and birch; Ahhottana clemataria G. & A. on maple; Euf.donia 
notataria Wlk., Macaria hisignata Wlk., and Protohoarmia porcelaria 
Gn. on pines; Glena crihrataria Gn. on spruce; and Syssaura puber 
G. & R. on juniper. 
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The Tltssoc^k Moths 

The family Liparidae eoiifains some of the most destructive insects 
in America, including the gypsy moth and the browntail moth, which 
were accidcmtally introduced from Europe. The family is charac- 
terized t)y the body’s being clothed with long hairlike scales; antennae 
(males) highly i)ectinate. The females, which are often wingless, 
have anal tufts of hairs for covering their eggs. The proboscis is 
lacking, and the legs arc hairy. 



Eh;. 151. - -Difforoiit stagos of the pypsy moth, Porthefria ilii/iar L. XI. Adult 
feaiale ahovo; male; larva; pupae; and ckr mass (on twisJ. U.S. Dipt. Agr. Bur. 
Entomol. Plant Quar. Howard and Fukv.) 


The gypsy moth, Porihclria dupnr L. The gypsy moth was 
brought to America about 1868. Accidentally escaping, it spread 
gradually in the woodland near Medford, iMass., and becoming 
acclimated soon developed into a first-class enemy of fruit and shade 
trees. By 1888 the plague of caterpillars had become notorious, and 
in 1890 the state began its work against the insect. This work was at 
first carried on by a commission and later by the State Board of 
Agriculture and resulted in bringing the pest under control. By 
1899 so few moths could be found and so little damage was caused 
by the insect that the legislature of 1900, not realizing the necessity 
of continuing control measures, stopped the work. The few moths 
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left in 1900 multiplied to such an extent that the caterpillar plagues 
of 1888-1890 are duplicated each summer over a much larger area in 
eastern Massachusetts. 

In July and August the female moths lay their yellow, hair- 
covered egg masses on the tree trunks, fences, walls, etc. Each egg 
clust(^r is about 38 mm. in length by 12 mm. in width and contains 
about 500 eggs. Hatching takes place in April or May. Tho young 
caterpillars first attack the buds and later the blossoms and foliage. 
Spinning down on silkcm thr(\ads, they are blown about by the wiiid; 
or falling on passing vehicles, they are often transported long distances. 
As they grow, the effects of tludr feeding become more apparent, and 
badly infested shade and woodland trees are soon dc'foliated. By July 
the catei-[)illars change to pupae, from which the moths emerg(i in the 
course of two wec'ks to lay eggs for the next year's brood. 

AutomobiU's, ekudric cars, winds, etc., are the principal means of 
s])r(‘ading th(^ jnoth. The female moths do not fly, and the (;ater- 
pillars sc'ldom crawl over 200 ft.; but each infested spot, early in the 
spring, yi(‘l(ls a swarm of tiny caterpillars, which by the agencies 
mentioiK'd spread locally or even to considerables distance's, the main 
spread be*ing, ejf course, along the principal line's of travel. 

The^ gypf^y moth e*ateu*pillar is reunarkablc in that it attacks 
ne'arly all common trees. The apple, oak, anel willow would seem 
to be; slightly prc'fe'rred, while the white ash and rock maple are^ 
attaerke'd to a lesse'r exte'iit. Gardeui ve^getable^s, flowers, anel shrubs 
are* consumeMl as readily as the fefliage e)f fruit trees. Coniferous tre>es 
die^ as a re'sult of one defefliatiem, while eleciduous trees selde)m survive 
stripj)ing three years in succe\ssion. Ce)nife'rs, he)we\^er, arei not a 
favorite* food e)f the? cate'rpillar, anel this fact suggests that woodlanels 
e*an be maele^ le'ss attractive to them by reducing the oaks anel increas- 
ing the conifers. 

One^ e)f the^ e^ffective med^liods of redueang the number of this pest, 
e)nce^ it has become? ostablishe'd in a community, is to destroy the eggs. 
This is best accomplishi'el by se'arching out the? egg clusters in the 
fall, winte?r, or spring and se)aking theun with a creosote mixture. In 
applying it a small paintbrush is useel, as it is impe)rtant to se)ak the 
clusters thoroughly. 

When a loe)se band of burlap or other cloth is tied about an infested 
tree trunk, the caterpillars will gather imeler it in the early morning 
and may then be destroye?el by hand. The burlaps should be examineHi 
elaily. 

Spraying with arsenate of lead at the rate of 10 lb. to 100 gal. of 
water is v(?ry effective?. When the caterpillars are small, half that 
amount of poison is sufficient. 
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In woodlands infostod by this moth it is usually desirable to 
thin out th(^ tr('('s and cut the underbrush. The brush so obtained 
should b(^ burned before the caterpillars have hatched. If this work 
is followed by spraying and burlapping, the moth can be brought 
under control. 

Several professional foresters now make a business of destroying 
th(^ moths on private estates. Where property owners do not have 
the n('C(\ssary ai)pliances, the services of such experts can usually be 
obtained at a moderate expense. 

While the gypsy moth is a serious enemy of trees, it has its own 
foes in th(‘ ])redaceous insects, parasites, and birds. Several ground 
beoth^s i)r(‘y on the caterpillars, while true parasitic insects attack 
('ggs, larvae, and pupae. Several species of birds, notably vireos 
and cuckoos, consume large numbers of the caterpillars, while others, 
lik(‘ th(‘ clu^wink, chickadee, blue jay, and crow, do their part in 
r(‘ducing the; numbers of the pest. The European calosoma beetle, 
CaloHoma sycopharita L., has been imported to prey upon the*, moth, and 
a pair of thes(‘ b(M'tl(\s with their progeny have been found to destroy 
over 6,000 gypsy-moth caterpillars in a single season. 

The browntail moth, Nygtnia phaeorrhoea Don. (Euproctis chrysor- 
rhoea L.) — The browntail moth was introduced into Massachusetts 
in the lat(‘ nineties, i)r()bably from Holland, and is now found over the 
gr('at(‘r part of New J^]ngland and in some of the Canadian provinces. 

Th(* (‘ggs are spherical, yellow in color, and are d(^posited in 
clust(*rs on the undc'rsurface of leaves. Each cluster contains from 
200 to 400 eggs, which are covered with the reddish-brown hairs 
from th(* body of the moth. 

Wh(*n full-grown the caterpillar is reddish brown in color. Begin- 
ning with the fourth, each segment bears a pair of white tufts on each 
side. On tlu' ninth and tenth s(‘gment are small red tubercles bearing 
poisonous hairs. The length is 32 to 38 mm. 

The pupae are gcuierally clustered in fold(‘d leaves and fast(uied 
with lo()S(‘ silk. 

Th(‘ moth is pure white with the end of the abdomen covered with 
r(‘ddish-brown hairs, which gives it the popular name of the brown- 
tail moth. The female is larger and heavier than the male. The 
former has a wing expanse of about 38 mm. and the latter one of 32 mm. 

Winter is passed as a young caterpillar in the silken web of the 
winter nest. When the warm days of April come the caterpillars 
leave the nest to feed on the buds, later feeding upon the foliage, 
becoming full-grown in June. When mature each caterpillar pulls 
together a few leaves, fastens them with silken threads, and pupates 
within the enclosure. More than one pupa may be found in a bunch 
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of loaves. The cocoon stage lasts from two to throe weeks, and the 
moths appear in late July. Eggs are deposited very soon, and the 
moths perish. 

Fruit trees seem to be the first choice, but when the caterpillars 
become numerous they f(MKl readily upon shade and forest trees 
(except conifers), as well as on bushes and other vegetation. Over 
eighty host plants are recorded for this species. 

There are numerous parasites of the moths in all stages. Besides 
the imported ones, several of the native parasites have adapted 
themselves to the various stages of the intruder. 

The principal control measures arc removing the nests in winter 
and spraying the foliage in summer. After the leaves have fallen, 
the nests are conspicuous and may be removed with a tree primer. 
A specially constructed long-handled pruning apparatus is needed 
for tall shade trees so that the high-hung nests may be clipped off. 
All nests must be burned. 

Arsonate-of-lead spray is sometimes used against this moth, 
but owing to the habit that the caterpillars have of eating the foliage 
as rapidly as it appears and thus leaving little surface upon which 
the poison spray can stick, spraying is not always effective. 

Control measures mentioned above an' for use on orchard and 
shade trees but are not adapted to forests on account of the excessive 
cost. In the forests it is necessary to depend upon the natural enemies 
for control. 

The satin moth, SlUpnotia saliris L., family Lymantriidae, is a 
jmre-white moth with a wing spread of from 38 to »5() mm.; introduced 
from Fairope only a few years ago and now firmly ('stablished in 
British Columbia, Oregon, and Washington on the Pacific Coast and 
in Massachusetts in the east. 

The life cycle is quite similar to that of the browntail moth to 
which it is closely relatc'd. The cat('rpillar is 50 mm. long, black with 
conspicuous whitci splotches on the sides. It feeds mainly on poplars 
and willows. 

The white-marked tussock moth, Ilemerocampa leacostigma S. & A., 
is on(^ of the most destructive leaf-eating insects in the East and 
Middle West. The caterpillars become so numerous at times as 
completely to defoliate elm, maple, linden, horse-chestnut, and 
birch trees. It is also known to feed to some extent on more than a 
dozen other broadleaf species. 

The eggs are deposited in masses, each mass being about 25 mm. 
long, oval, frothy, and white. They are placed on tree trunks and 
large branches, under fence rails and eaves of houses, and in other 
sheltered places. 
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Tho cfitorpillar is hairy, bright yellow in general color, and striped 
with bla(^k. Thii head is red, and there are two tufts of long, black 
hairs rising from the back near the head and a single tuft near the rear 
(‘lid of the body. There are also four cream-colored, brushlike tufts 
of hair on the back. The caterpillar is about 38 mm. long when grown. 

The adult female moth is wingless or nearly so, with thick, oblong 
oval body, light gray in color, legs long. 

The mal(^ has well-developed wings, ashy gray in color, with dark, 
wavy bands across the forewings, a small black spot on the outer 
(‘(lg(‘ n(‘ar th(‘ tip, and a minute white cresc(‘nt imar the hind angle, 
'rhe wing spn‘ad is about 32 mm. 



Fui. 152. — Western tussock moth 
Ilamrocampa intusUi Bdv. Male 
above, windless female below. X 2. 


Fuj. 153. — Larva of western 
tussock moth, H i mvrocani pa 
■Mania Bdv., X 1, and (above) 
(he cocoon with c^il': mtiss on it. 


Th(‘r(‘ are two generations each yt'ar in most loctditi(‘s. 

The wintt'r is ]iass(*d in the (‘gg stage; the young larvae emerge 
from the (‘ggs early in June. They feed on the tender tissue of the 
leaf at first but later devour the whole leaf with the (‘xception of 
the heavy veins. When full-grown the caterpillars oft(‘n travel from 
tree to tree. They pupate in a grayish cocoon on the trunk. 

Parasitism runs very high, oftai 75 to 85 per cent, but even this 
high percentage does not seem to hold the pest in check. Birds 
dt^stroy quantities of the caterpillars but not enough to reduce the 
numb(‘r materitdly. Artificial control should be carried out along two 
line's: First, dt'stroy the egg masst^s in winter, and band uninfested 
tr(‘es ill the spring; second, spray infested trcM's in summer. Egg 
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massos may bo scraped off and burned, or they may be destroyed by 
applying crude creosote by means of a brush or sponge. 

In banding uiiinfested trees, apply a coat of tree tanglefoot around 
the trunk. The band should be about 10 in. wide. Bands of cotton 
batting or burlap tied around the tree and turned down in such a 
manner that th(^ (caterpillars will crawl into them serve to turn them 
away. Spraying with Paris green or lead arsenate is effective but 
expensive, and the other methods are to be preferred. 



Fi(i. 154. Egg mass of the fir tussock moth, Hemerocampata pseudotsugata McDun , 
deposited on old cocoons. 

The western tussock moth, Hemewcampa vetuda Bdv.- The 
female moth is wingless, light gray, body length 16 mm.; the male 
has a wing expanse of 25 mm. or less and is brown and gray in color. 
This species occurs from British Columbia to southcern California. 
The caterpillar is 13 to 25 mm. long, grayish with spots of red, yellow, 
and blue. There are four median and one posterior dorsal white 
tufts and two anterior and one posterior long black tufts or pencils of 
hairs. The caterpillars feed on the leaves of oak and willow and also 
on fruit trees and shrubs. 

The oak tussock moth, H. gulosa H. Edw. — This species is 
closely related to the foregoing, but the males are larger and have 
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more distinct markings on the wings, and the doi sal tufts are black 
tipped; the tuft on the eighth segment is black. These caterpillars 
f(‘(»d on oaks in the Sierras in California. 

The fir tussock moth, II. pseudotsugata McDim. — The caterpillars 
of this species have the median tufts tipped with brown and the 



Flo. 155. — Aiiti(inn tussock moUi, Nololophiis i ntxpia L. X 1.25. MmIc, right* 

fomalo, left. 


posterior tuft black tipped with brown. The femab' is wingless. 
The caterpillars are common on Douglas fir in British Columbia and 
have kilk'd larger areas of it in northeasbu-ii Washington, Idaho, 
Oregon, and Ni'vacla. 

Oslar’s tussock moth, II . oslari Bariu's.- Similar to the other 
Speck'S ot tussock moths. Tlui caterpillars ba'd commonly high up 



loo. 150.— Larvae of antique tussock moth, Notclophus antiqua L. Son»owhat reduced 
{Photo by Slinycriatui.) 

in th(> tnu^ firs {Abies) in tlio Rocky Mountains sukI the Si('ira Novadas. 
riiey often destroy tin' seed crop. 

The antique tussock moth, Notolophns antiqua L - 'rfhs i,s a 
well-known pest of frnit trees, bnt it also attacks jjoplar, ald(T, willow 
t)eeeli, bindi, oak, and occasionally coniferous trc'es. It is widely 
distributed from the Atlantic to the Pacific in the United States and 
Canada. 
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The Sphinx or Hawk Moths 

The moths of this group, family Sphingidac, are large and often 
beautifully colored. They are more or loss familiar to all. They arc 
often seen hovering like hummingbirds over the flowers in the evening, 
where they are dipping deep into the nectar cups of such flowers as 
the honeysuckle or petunia. 

The outstanding characteristics of the adults are the long, pointed 
forewings; small hind wings; tapering, spindle-shaped body; and very 
long probos(?is which is coiled when not in use. 

The caterpillars are naked, usually green, and hr'ar a conspicuous 
sharp-pointed horn on the back of the eighth abdominal segment; 
this horn is somcitimes replaced by a button-like tubercle. The 
caterpillars are voracious feeders; when matun^ they enter the soil 
to pupat(i. 

The catalpa sphinx, Ceratomia catalpae Bois. - The adult is 
a large, heavy-bodied moth, with strong, narrow, brownish-gray wings 
having obscun^ linens and spots of black. 

Th(^ (^ggs are laid in masses on the leaves, sometimes as many as a 
thousand in a single mass, and the young, on hatcdiing, fc'cd in com- 
panies for a short tinui. 

The full-grown caterpillar has a broad, velvety-bla(;k stripe 
on the back; the yellow sides are spotted with black; while the under- 
sid(i of the body is greenish. When full-grown it is from 60 to 75 mm. 
long, with a hornlike appendage projecting from the back of the 
eighth abdominal segment. 

The caterpillars are voracious feeders and will strip a (^atalpa 
tree in a very short time. When full-grown they leave the tn^e to 
pupate in the ground. 

The range is from Illinois to New Jersey and south. 

Parasites play an important part in keeping this moth under 
control, Apanteles congregatus (Say) and Microplitis catalpae Riley 
being the most important. 

If discovered early when the larvae are still feeding in companies, 
the infested leaf may be cut off and destroyed. Control may be had 
at any time by spraying with arsenate of lead or Paris green. Applica- 
tion of arsenical dust by airplanes has proved very effective in the 
control of these caterpillars. Houser (1922) was the first to demon- 
strate the practicability of this method of controlling insects on 
trees. 

Many other sphinx larvae attack deciduous trees such as ash, wil- 
low beech, elm poplar, and linden. Some of these are restricted in 
their distribution; others are found more or less commonly from the 
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Atlantic to the Pacific Coast. They are rarely of much economic 
importance. 

Abbot’s pine sphinx^ Lapni'a coniferarum S. & A., and the pine-tree 
sphinx, L. bombycoides Walk., arc the only two species recorded as 
attacking conifers. These are sometimes very abundant on pines and 
rang(" as far w(\st as the Mississippi Valley. 

Giant Silkwoums 

Th(' moths hf'longing to tlie family Saturniiclae are very large and 
have lu'avy, hairy bodies. The antennae of the male are broadly 
])eetinat('; of th(‘ female, much less so. The wings often have trans- 
|)arent or sf'initransparent spots devoid of seak's. 

The larvaci are mostly naked caterpillars which feed on foliage. 
Th(*y an' of large size, usually greenish in color, and gc'iierally have 
large spiiu's or tubercles. Ordinarily, the^^ transbjrm to pupa and 
adult in a- silkc'u cocoon which hangs exposed or partially concealed 
in a rolled-up h'af, but some species pupate under the soil in a leather- 
like puparium. 

Although there are about thirty-five species in this family, many 
of which f('('d on the foliage of forest tree's, they seldom become 
nuuK'rous ('iiough to do any very extensive damage; however, a few 
epidemic infestations hav(' occurred. 

The Pandora moth, Coloradia pandora Blake. — -The adult moth is 
brownish gray; ant('nnae yellow; thorax clothed with short, soft hairs. 
Abdonn'ii dark brown above, sides grayish, apex tufted, extending 
beyond th(' wings. Wings st'initransparent. Fon'wings with two 
indistinct, obli(]iie, wavy, brownish bands; a small, distinct black 
spot on th(' (fiscal iK'rvure. Hind wings with an indistinct cloudy 
band, broad('r at the interior margin. A pale, brownish spot on the 
disc. Base of wings clothed with pale, pinkish hairs. Underside' 
brownish gray, ting('d with pink, the discal spots m(>re distinct than 
on upiM'r surface. Length 30 mm.; expanse, female, 85 mm.; male, 
67 mm. 

The larva, when first hatclu^d, is hairy, black or brownish, with a 
black head. The full-grown larva measures ov('r 50 mm. in length 
and is gn'enish in color. 

The pupae vary from 28 to 36 mm. in length and are of a purplish- 
brown to black color. Pupation takes place under the soil at a depth 
of 1 to 5 in. 

Eggs are deposited over a period of 10 to 20 days during July, 
and the young larvae emerge three or four weeks later. The cater- 
pillars leave the egg by gnawing a hole in one end. The young 
caterpillars crawl to the ik'w foliage and feed until fall. Winter is 
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passed as partially grown larvae. Activity starts with warm weather 
in the spring; at this time the caterpillars are voracious feeders and, 
if numerous, soon defoliate the trees. By the first week in July they 
are full-grown and migrate to the ground where they enter the loose 



soil to a depth of 1 to 5 in. and pupate. The second winter is spenb 
as pupae, the moths emerging in late Juno or early July, two years 
after the eggs were laid. This is the only species belonging to the 
Saturniidae which is known to have a two-year life cycle. 

At intervals of several years this species appears in vast numbers, 
but, owing to the two-year life cycle, the caterpillars are destructive 
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only in alternate years, so that trees, even when badly damaged, have 
an opportunity to recover. Nevertheless, a severe setback occurs, 
as the tree is stripped when it should be getting its best growth and 
when it needs its maximum needle surface to protect it from heat 
and drought. Thcire is always the added hazard of bark beetles 
entering the area to prey upon the devitalized trees. 

In 1918 this moth appeared in small numbers on the Klamath 
Indian R(‘S(^rvatioii. During the succeeding five years it spread 
rapidly, in .spit(‘ ol its natural enemies, until it defoliated the ponderosa 



Fkj. 158. Dofoliation of ponderosa pine by the larvae of the pandora moth 
Coloradia pandora Blake. (U.S. Dept. Agr, Bur, Entoinol. Plant Quar. Photo by 
Paiterson.) ^ 


pine over many square miles exttuiding from the Sprague River to 
th(' Upper Klamath marsh. 

Fortunately, this species has many enemies. At the time when 
the full-grown larvae descend to pupate, a large percentage are infected 
with a disease which causes the body to turn black and shrivel up to 
one-third its normal size. Examination of large numbers of pupae 
showed that many of these were also attacked by a disease that caused 
the insect to disintegrate into a yellowish, watery mass. Squirrels 
dig up and devour large numbers of the pupae. Some of these are 
oaten at the time they are dug up, but many are stored for winter 
food. In addition to the foregoing enemies, a tachinid parasite 
Blepharipeza cu^justa Loew destroys about 20 per cent of the pupae. 

The caterpillars would undoubtedly succumb to any of the ordinary 
poison sprays, but the cost of applying such sprays to forest trees 
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would be prohibitive. The experiments carried out against the 
catalpa sphinx, using the airplane to scatter poison dust, offers some 
possibility for a solution. 

This moth has been found in limited numbers throughout the 
Rocky Mountains and Pacific CoavSt regions, but so far it has appeared 
in large numbers only in restricted localities. In seeking an explana- 
tion for this latter fact, it has been suggested that pupation can 
take place successfully only when there is a loose, pumice soil into 
which the caterpillars can dig. 

Ponderosa pine, P. ponderosa, is the prefeired liost. Lodgepole 
pine, P. contortaj is also attacked. 

The larvae of several other large, conspicuous moths belonging 
to this family are found feeding on deciduous trees. Only rarely are 
they of much economit; imj)ortance. Among the most common of 
these may be listed Glover ^s silk moth, Sarnia gloveri Stre.; Cecropia 
moth, S, cecropia L. ; lima moth, Tropea luria L. ; maia moth, Hemileuca 
maia Dm.; Polyphemus moth, Telea polypherrius Cram.; and Proine- 
thea moth, Callommia prornethea Dm. 

Thk Tiont Catoupillars 

This is a small family, Lasiocampidai', composed of a f('w widely 
distributed and well-known larvae of the tent-caterpillar type. The 
moths are robust, hairy, and of medium-large size. Only one species, 
the larch lappet, occurs on conifers. 

The forest tent caterpillar, Malacosoma disdria Hubn. — The 
caterpillars feed on practically all broadleaf trei's but are especially 
destructive to oaks and mai)les. In the New Kngland states during 
th(j years 1895-1900 there were extensive outbreaks whi're large 
areas of the nativii trees were defoliated and killed. Si^rious outbreaks 
occur at six- or seven-year intervals in the Pacific Northwest. 

The full-grown caterpillar is about 40 mm. long, brownish in 
color, conspicuously marked with a series of whitish spots down the 
middle of the back. There are two bluish lines, edged with brown, 
on the dorsal surface. The caterpillars do not spin large silken timts 
but have a habit of gathering in masses when not feeding or when 
about to molt. 

The eggs arc. deposited in bands around the twigs and are coated 
with a weatherproof varnish-like substance. 

Winter is passed as eggs, which hatch early in the spring. The 
larvae feed on the leaves until May, when they pupate in cocoons 
which they have spun in the clusters of leaves. The moths appear 
in late June and July. 
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Fig. 159. — Adults of forest tent caterpillar, Malacoaoma dissiria Hubn. 

by Slingerland.) 


XI. 


(Photo 



Fi(i. 160. — Forest tent caterpillar, Malacosoma diastria Hubn., resting on the nest 
of the eastern tent caterpillar, M. americana (Fabr.). Reduced. (Photo by 
Slingcrland.) 
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The adult is brownish yellow in color with a wing expanse of 25 
to 30 mm. The forcwings are marked by two dark lines crossing 
them obliquely. 

Control consists of destroying the egg clusters by clipping off 
the twigs in the winter and burning them; 
also by banding the trees and spraying with 
arsenicals. 

The eastern tent caterpillar, M. ameri- 
cana (Fabr.), sometimes attacks deciduous 
forest and shade trees, especially Rosacea. 

The larvae have a white dorsal line bordered 


f ^ 



Fig. 161 . — Adult of eastern tent 
caterpillar, Malacosoma americana 
(Fabr.), resting on cocoon. Natural 
size. {Photo by Slingerland.) 


Fig. 162 . — Eastern tent 
caterpillar, Malacosoma 
americana (Fabr.). {Photo 
by Slingerland,) 


with reddish brown. They construct large silken webs in which they 
rest when not feeding. 

The California tent caterpillar, M, californica Pack. — This is a 
common oak feeding species found in California. It is similar in 
habits to M, americana. The reddish-brown caterpillar has a narrow 
blue stripe down the sides. Aside from oak they feed on madrone, 
poplar, ash, willow and other trees and shrubs. 

The western tent caterpillar, M. pluvialis Dyar. — This species is 
similar to the last, but the caterpillars have a row of blue spots down 
the back, flanked on either side by a row of orange spots. The species 
is a general feeder and with M. disstria becomes sufficiently numerous 
to cause epidemics over considerable areas in Oregon about every 
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seventh year, with red alder the preferred host. Ordinarily it is 
kept in check by tachinid parasites. It ranges from British Columbia 
to California. 

The Great Basin tent caterpillar M. fragilis (Stretch), every few 
years defoliates much of the chaparral in northeastern California, killing 
it and causing th(^reby a dangerous fire hazard. It occurs from the 
Cascade-Sierra Nevada Mountains into the Rocky mountains. M. 

constricta (Stretch) feeds on oak, 
poplar, ash, and willow in Oregon, 
California, and Arizona. 

The American lappet, Epic- 
naptera americana Harr., is a 
wuhdy distributed representative 
of the group of moths whose larvae 
are remarkal)le for having on each 
side of each segment a little lappet 
or flat lob(i from which many long 
hairs arc given out, forming a 
fringe to the body. The larvae of 
this species are more than 50 mm. 
long when full-grown. The upper 
side is slate-gray, mottled with 
black, with a transverse scarlet 
band on the second and third 
thoracic segments. The moths are 
found on oak, birch, maple, ash, 

apple, and cherry. 

The larch lappet, Tolype lands Fitch, occurs on the larch in the 
East. The brownish larva is about 38 mm. in length. 

The velleda lappet, T. velleda Stoll., feeds on poplar, apple, and 
other trees. The larvae are bluish gray with faint longitudinal lines. 
Across the back of the last thoracic segment is a narrow velvet-black 
band. 


] 



Fig. 1G3. — Adults of the California 
tent caterpillar Malacosoma caiifornica 
Pack. X 1. Male above, female below. 


The Noctuids or Owlet Moths 

The family Noctuidae contains more species than any other 
family of Lepidoptera in the United States. More than 2,500 species 
occur within our limits. Most of these moths are night fliers, and 
many are attracted by lights. There are great differences in size 
and appearance, but most of the moths are medium-sized and dull- 
colored. The caterpillars are nearly all naked, but the members of 
some groups are hairy. 
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Many of them are general feeders attacking all kinds of vegetation. 
The larvae of some species may sometimes become abundant enough 
to destroy every green thing in the district where they occur. They 
may then migrate in great armies to near-by fields and thus destroy 
practically all vegetation over many square miles. Other species 
are more restricted in thtnr feeding habits. No attempt will be made 
even to list the hundreds of si)ecies that have been reported as feeding 
on various shade and forest trees, as they seddom become oi much 



economic importance. Very few attack conifers. Representation of 
only a few of the many subfamilies may be mentioned. 

The underwings, Catocala spp. — The genus Catocala Schr. includes 
many of our largest and most cons^ncuous noctuids. 1 he prevailing 
colors of the upper wings are grayish, mottled with lighter and darker 
spots, making them most inconspicuous when they are resting with 
wings folded on the trunks of trees. The underwings are, however, 
beautifully marked with bright red or yellow or brown. 

The larvae feed on the foliage of various forest trees. Oak and 
hickory arc hosts for many species. The caterpillars as well as the 
adults are protectively colored and are very hard to detect when they 
are resting on the bark of the tree. 
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The dagger moths, Apatela spp. — To the genus Apatela belong 
more than seventy-five species of moths which vary in size and 
appearance in both the adult and the larval stages. Many of the 
adults have a more or less dagger-like mark near the anal angle of 
the forewing. Some of the larvae are naked like most of the noctuids, 
but others are hairy and look more like arctiids. 

The American dagger, A, americana Harr., is one of the largest 
species, having a wing spread of about 56 mm. The forewings are 
light gray marked with darker spots and wavy lines. The underwings 
are brownish. The larvae are covered with yellow hairs. There 
are a few long, black tufts or pencils of hairs scattered over the body. 
The moths feed on maple, elm, and other forest trees. 

The cottonwood dagger, A. popult Riley, is a common and widely 
distributed species. The larva is covered with long yellow hairs with 
scattered black pencils. It feeds on vanous spr eios of poplar. 

The white pine tufted caterpillar, Panthea furcilla Pack., is another 
hairy caterpillar found feeding on pines late in the summer throughout 
the Northeastern states. 

The ash noctuid, Ilomoncocnemis fortis picina GrL ^ completely 
d(*f()liates the ash trees at intervals. In 1931 the ash over considerable 
areas in southern Oregon were completely stripj)ed of their leaves. 

The larvae of Ufeus plicatus Pack, feed in the bark of poplar tiees 
from Montana to Oregon. 

Cutworms. — Somci of the cutworms, of which there are hundreds of 
sjx'cies, have a habit of climbing trees and shrubs and eating the 
foliage. Others sometimes occur in such numbers that they destroy 
all of the green vegetation in their district, and they will migrate in 
gr(‘at armies eating every green leaf; they are then called army worms. 

The zebra caterpillar, Ceramica picta Harr., is usually dark colored 
with y(*llow and white stripes on the side. It is a general feeder and 
is often found on forest and shade trees. It is widely distributed. 

The Tiger Moths 

The term tiger moth comes from the fact that the adults, family 
Arctiidae, are usually spotted or striped. The moths are stout-bodied, 
medium in size. 

The caterpillars are covered with hairs; \\\ many cases clusters of 
hairs will be longer than others, forming tufts not unlike those on the 
tussock moths. A number of species feed on forest trees, and besides 
doing considerable damage by defoliating, they spin extensive webs 
which may enclose whole branches, giving the tree an unsightly 
appearance. The hairs of the caterpillars are barbed and when they 
come in contact with the skin cause an irritation; if rubbed into the 
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skin a severe rash may develop, similar to that resulting from some 
of the tussock-moth caterpillars and from the hairs of the browntail moth. 

The fall webworms, Hyphantria textor Harr and II. cunea Dur. — 
The fall webworm is one of the common caterpillars which makes a 
large, conspicuous web or tent in late summer or early fall. Unlike 
the tent caterpillars, the webworms inclose leaves upon which they 
feed, under their web. 

These species feed upon almost any shade, fruit, or ornamental 
tree, except conifers. While growing the caterpillars do not wanler 
from the web but enlarge it to include fresh leaves upon which to feed. 
When almost full-grown they scatter, feeding upon anything green; 
and when abundant they become very destructi^ e at this stage. 
They are about 25 mm. long when full-grown, x)ale yellow, grayish, 
or blue-bla(;k in color. The body is covered with long, straight hairs, 
which rise in tufts from the bla(;k or orange tubercles scattered over 
each s(igment. Th(^y go to the ground to pupate, making a flimsy 
cocoon of silk and the hair from their bodies. This cocoon is under 
the debris or slightly under the soil. Winter is passed as a brown 
pupa within the cocoon. 

The moths emerge in May or June to dei)osit their clusters of 
several hundred eggs on the und(‘rside of leaves near the end of the 
branches. 

The adult moth is usually pure white; occasionally spotted with 
black. 

Two or more broods per year occur in the South, but only one 
in the northern part of their range which extends from Canada to 
the Gulf and from Nova Scotia to California. 

The most effective method of control is to destroy the web with 
its brood of caterpillars by cutting them from the tree and burning 
or by burning them on the tree by means of a torch. In cases where 
the webs are very numerous or in high trees out of reach for burning, 
control may be had by spraying with lead arsenate. 

The hickory tussock moth, Halisidota caryae Harr. — This 
species does considerable damage to hickory, elm, ash, birch, and 
basswood throughout eastern Canada. 

The caterpillars are black and white, very hairy, and the hairs are 
arranged in tufts; a line of black hairs runs down the center of the 
back, and two pairs of long, black, pencil-like tufts are located on 
the first and seventh abdominal segments. When full-grown the 
caterpillar is 38 mm. long. 

While young the larvae feed gregariously, often stripping the entire 
tree. They gather in bunches under the leaves at night and leave a 
trail of silken threads wherever they go. The hairs are particularly 
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obnoxious, since the barbs with which they are covered produce a 
painful irritation when they come in contact with the skin. The 
sores once started have a tendency to spread and persist for some time. 

The adult moth is very similar to the silver-spotted halisidota, 
being slightly larger and the front wings a little lighter. It occurs 
throughout southeast('rn Canada, the northern Atlantic Coast regions, 
and westward into th() Mississippi Valley. 



Fia. 1G5. — Larvae of hickory tussock moth, Halisidota caryap, Harr. Natural size. 

(Photo by Slingerland,) 

A poison spray applied when the caterpillar first appears helps to 
control this |)est. 

The silver-spotted halisidota, Halisidota argentata Pack. — The 
adult moth lias a wing sjjn'ad of about 38 to 50 mm., the forewings are 
brown (darki'r in the female) with numerous di.stinct white dots, the 
hind wings are white, with irregular brown spots near the apex, the 
body is hairy. 

The eggs are deposited in ma.sses and hatch in the fall; the young 
caterpillars are gregarious until late the following spring. Little 
feeding is done until warm spring weather, when the feeding mass of 
caterpillars will strip most of the needles from a branch and cover it 



THE MOTHS AND BUTTERFLIES 


287 


with an unsightly web. When two-thirds grown the caterpillars 
spread and feed singly until mature, when they descend and pupate 


on the trunk or in the rubbish of 
place within a dirty-brown cocoon 
formed of spun thread and hairs 
from the body. Pupation occurs 
early in June, and the adults emerge 
a month later. 

This species ranges from the 
Atlantic to the Pacific Coast states, 
the form on the Pacific Coast 
being a slightly larger varic^ty. 
The western form, were it not for 
its natural enemies, would no doubt 
cause very extensive losses, as it 
often occurs in vast numbers and 
not only devours much of the foli- 
age of its host trees but spreads a 
mass of webs around which detract 
from the appearance of ornamentals. 
The barbed hairs are poisonous, as 
with the hickory halisidota. 


the forest floor. Pupation takes 



Fig. ICG. — The silver-spotted hali- 
sidota, the adult of the Douglas fir web 
worm, Halisidota argentata Park. X 1. 
{U.S. Dept, Agr. Bur, Entomol, Plant 
Quar, Photo by Miller,) 


Under present conditions applied control is unnecessary. Every 
four to six years the caterpillars appear in considerable numbers, but 



Fig. 167. — Cocoons of the silver-spotted halisidota, Halisidota argentata Pack. 

two species of Tachinidae, Pseudeuantha (Macquartia) pristis Walk, 
and Uramyia halisidotae Ths., parasitize regularly 90 per cent or 
more of the caterpillars. 
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The preferred host is Douglas fir, but the true firs of the genus 
Abies are attacked as well as Sitka spruce and lodgepole and Monterey 
pine, and occasional colonies have been noted on various species of 
western (‘edars. 

The pale tussock moth, Halisidota tessellaris S. and A.- -This 
specaes is a general feeder on broadleaf trees but prefers sycamore. 
It is found from the Atlantic Coast to the Mississippi Valley. 

The spotted tussock moth, IL maculata Harr. This is a buff- 
eoloH'd spc'cies with spotted forewings, quit(' similar to argeritata. 
It is distributed quite generally throughout the United 8tat(\s and 
(Canada when' it h'eds upon oak, elm, hickory, bc'eeh, locust, willow, 
and oth(‘r tree's. 

U (ilisidota inqens Tly. Mdw. infests poiuh'rosa ]uih' in ('olorado. 

Tiik Royal Moths 

A small family of large moths, the family ( Vithe'roniidae', is eharac- 
f('riz('(l by soft, rich colors, such as brown, lose', light purple, and 
ye'llow. Th(' body is soft and hairy; the antennae' of the male are 
plumose' e)n the^ basal half only. 

The regal moth or hickory horned devil, Citheronia regnlis Fab. — 
The' me)th is e)f a rich-bre)wn ce)lor on be)ely anel hind wings; the fore- 
wings are' slaty gray with yellow blotche's and ve'ins bre)adly marked 
e)ut in re'el l)re)wn. The wing ex{)anse is about 12.5 e*m. 

The^ cate'ri)illar, wlu'n gre)wn, measures from 10 to 14 e*m. in 
length. It is yelle)wish bre)wn, re'eldish brown, or gre'enish with whitish 
anel darke'r speds anel lines. It is distinguisheel from all e)ther caterpil- 
lars by the' fe‘re)cie)us, the)ugh harmless, he)rns e)n the thoracic segments. 

It fe-eels e)n le'ave's of butternut, walnut, ash, pines, anel other trees. 

C. sepidchnilis G. & 11. also feeds on pines. 

The imperial moth, Basilona imperialis Dru. — This species is 
as large' as the re'gal me)th, of a rich-yelle)w gre)unel ee)le)r, l^inel wings 
be)rele'reel anel spotteel with brownish puri)le. The full-gre)wn cater- 
pillar is abe)ut 75 mm. long, brown or gre'enish in cole)r, clothed with 
long, whitish hairs, anel be'aring conspicuous spiny horns on the 
see*e)nel anel third thoracic segments. 

Many conife'rs as well as deciduous forest tree's are attacked by 
this species. It has been recordeel from pine, spruce, junipers and 
hemlex'k, oak, elm, maple, and hickory. 

Pupatie)!! takes place in the ground whe're the rough, brown chrysa- 
lids pass the' winter. 

The green-striped maple worm, Anisota rnhicunda Fab. — The 
adult moth is pale yellow, shade'd with pink, the pink color predominat- 
ing in the ('astern species, while the yellow with slight rose markings 
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is characteristic of the more western forms. The female measures 
43 to 50 mm. across the spread wings; her body is yellow and woolly in 
appearance. 

The pale-greenish eggs are flattened and deposited in masses. 

The caterpillar is naked, nearly 50 mm. long when grown, repulsive 
in appearance, being pale yellowish green with longitudinal stripes of 
dark green. 

The pupa is very dark brown, armed with little spines on the margin 
of the abdominal segments and on the thorax; the anal segment ends 
in a forked projection. 

This species is common in the East and Middle West, being quite 
injurious in the Mississippi Valley from Illinois to the Gulf. It 
is also extremely injurious in Kansas, New Jersey, and West Virginia. 

The various species of maple seem to be ])referred, but the cater- 
pillars feed on Vjox (dder and certain oaks in the absence of maples. 

Birds destroy large quantities of the caterpillars and a few of the 
moths each year. A number of parasites prey uj)on the catc^rpillars. 

Spraying with either Paris green or arscmatci of l<‘ad wdieii th(5 
caterpillars are young is the most effective means of control. One 
pound of Paris green is used to 50 gal. of water. Arsenate of lead 
should be used at the rate of 2 to 4 lb. to 50 gal. of w\ater. 

IVcuiching has been recomiiKuided. The trench should be 1 ft. 
deep with straight walls at least on the side next to the trees. They 
may be dug around individual trees or around blocks of trees. Tht^ 
caterpillars will trap themselves in these ditches wiiere they an' 
easily destroyed. 

The brown anisota, A7ihota virginetisis Dm. — TI h' adult is brown 
with a white spot on eacdi wing. The caterpillar is brown, pcqjpeiu'd 
with yellow. 

This insect occurs on oak and chestnut in the eastern United 
States and as far west as Minnesota and Missouri. 

The orange -striped oakworm, A, senatoria A. S., occurs in 
Northeastern states, extending into Canada, on oak, hickoiy, maple, 
chestnut, and birch. 

The spiny oakworm, .1 . stigma Fab., feeds on oak. 

The Snout Moths 

Perhaps the most important member of this group, family Pyra- 
lididae, from the forester's viewpoint is the Zimmerman pine moth 
which is discussed in the section dealing with the insects in the trunk 
of the trees. Some species such as the following are d(ffoliators. 

The walnut case bearer, Mineola juglandis LeBar. — The larvae 
feed upon the leavers of walnut and hickory. The common name is 
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(h^rived from the caterpillar's habit of drawing two leaves together 
and building a silken case between them. In the autumn before the 
leav(is fall the larva moves its case to a twig where it is securely 
fast(ined. Here the winter is passed. In the spring the case is 
loosened, and the caterpillar moves about feeding upon the new foliage. 
Lat(ir transformation to pupa takes place. In the early summer an 
inconspicuous gray moth with a wing spread of about 18 mm. will 
(‘merge. 

To the g(‘nus Acrohasis belong numerous species most of which 
ar(^ leaf or bud f(‘ed(‘rs. Many of them are widely distributed. A. 
angusclla Grote., A. stigmella Dyar, A. caryivorella Rag., A. caryae 
Grote., A. krarfottella Dyar and A. Latifasciclla Dyar all attack hickory. 
A. dcmoUila Grote., and A. palliolella Rag. feed on walnut. A. 
hchescHla Hulst. folds the leaves of oak; and A. bctulella Hulst. is 
found on birch. 

Trlralopha asperatdla Clem, is widely distributed. The larva is 
greenish granulat(‘d with yellow and f('eds on oak, maples, elm, and 
l)(H‘ch. T, 7nililella Z(‘ll. occurs on sycamore; and robuddla Zell, 
on j)ine in the eastern states. 

The basswood leaf roller, Pafitograpta limata G. <fe R. — This species 
is easily recognized by its work. The bright-green cat(‘rpillars cut 
the leav(‘s of the host nearly across and roll the distal portion into a 
tub(\ When grown they leave this nest, spin a cocoon in a fold 
of tine l(*af, and i)ass the winter as caterpillars, pupating the following 
spring. The adult appears in midsummer as a moth yellowish in 
ground color with dull-green and purplish markings. It is widely 
distribut(‘(l. 

The walnut girdler, Euzophera aglacella Rag., mines in the cambium 
of th(‘ native black walnut in the western state's. Il may comphAely 
girdle the* tiws. 

llcrculia phoczalis Dyar attacks tlu' cyj)r(‘ss in soutlu'rn California, 
sometinu's lu'ing (piite abundant. 

Thk Oak Moth 

The family Dioptidae is ivpresented in the United States by 
only a single species, which preys ui)on the various oaks of middle and 
southern California. 

The California oak moth, Phryganidia calif arnica Pack.- These 
moths are of a light-brown color with prominent dark veins. The 
body is about 12 mm. long; the wings have an expanse of 32 mm. 
The males may be distinguished by the broader and more feathery 
antennae. 
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The caterpillar when full grown is about 25 mm. long, black, and 
nearly hairless. The chrysalis varices from whitish to yellow in color 
and is marked with black lines and spots. 

The young caterpillars begin to feed upon the leaves, selecting the 
soft portions of the upper leaf surface. For a time the larvae remain 
in groups, but later they scatter and feed on the edges of the leaves, 
devouring all but the midrib and larger veins. 

When mature the caterpillar migratc^s to a sheltered spot to 
pupate. After remaining about two Aveeks in the chrysalis the moths 
(Mnerg(^ and mate, and th(^ female deposits her eggs. Tlu^re are two 
generations each year. 



Fig. 168. — Adult and piipao of California oak moth, Phryganidia cdlifornica I’aok., 
X 1.25, on trunk of live oak tree. 


This insect occurs throughout central and southern California. 
Th(i principal host is the live oak, Qucrcus agrifolia, but the valley 
oak, Q. lobata, is a common host, and a few other trees may oct^asionally 
be attacked. 

The oak moth larva has many natural enemies including a bacterial 
disease. These are usually abundant enough effectively to control 
the pest, but at intervals of every five or six years the caterpillars 
become destructively abundant. 

The young caterpillars may be controlled by an arsenat(^ of lead 
spray. 


The Prominents 

These are medium- to large-size moths, family Notodontidae, 
with heavy bodies usually well-clothed with hairs; the legs also have 
long hairs. 
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The caterpillars feed upon the leaves of trees or shrubs and may 
be either naked or clothed with hairs. Spines, tubercles, or prominent 
outgrowth is usually found on the larvae. 

The caterpillars spin a frail cocoon within which they pupate. 
Some species occasionally become quite injurious locally, but they 
are of no more than sec.ondary importance as forest pests. 

The red-humped caterpillar, Sekizura concinna S. & A. — The 
adults of this insect are reddish brown or gray. The larval head and 



Fig. 171. — The red-humped caterpillar, Schizura concinna 8. and A. About natural 
size. {Photo by Slinyerland.) 

a prominent hump are coral red. They feed on poplar, willow, and 
birch as well as fruit trees in all parts of the United States and southern 
Canada. 

The unicorn caterpillar, S. unicornis S. & A. — The larva of this 
species is characterized by a large, conical tubercle on the first abdom- 
inal segment. This bears, at its tip, two smaller slender, spreading, 
cylindrical tubercles. It feeds on a number of different plants includ- 
ing oak, elm, and hickory. It is widely distributed throughout the 
East. 

The larva of S, ipomoae Dbl. has the tubercle on the first abdominal 
segment very large and high, ending in a deep fork each tine of which 
bears a stiff, truncated spine. Less conspicuous tubercles occur on 
other abdominal segments. This species is widely distributed in 
the eastern states and is found on oak, maple, and some other trees. 

S. leptinoides Grt. feeds on oak, walnut, etc.; S, semirufescens 
Wlk., on maple and other trees. 
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The walnut caterpillar, Datana integerrima G. & R.—The 
larvae attack black and English walnut, oaks, beech, hickory, willow, 
and locust. They are distributed from Maine to Florida and we.st 
to Kansa.s, at times completely defoliating walnut and butternut trees 
over wide areas. 

The eat('rpillars of the various species of Datana are marked with 
conspicuous colors — rods, yellows, and white — and their characteristic 
habit of elevating? the head and anal end of the body will help to 
identify them. 



Fig. 172. — Tin* walnut catorpillar, Datana integerrima G. and R., massed together on a 
hickory limb which they h.'ive defoliated. X 1. 

The yellow-necked caterpillar, D, ministra Wlk., is black with long, 
whitish hairs and four yellow' stripes on each side. It is about 50 mm. 
long when grown. It is generally distributed throughout the states 
east of the Rocky Mountains and less commonly on the Pacific 
Coast. It feeds on oak, chestnut, W'alnut, hickory, beech, and birch. 
The larvae are gregarious and may be found in great masses on the 
leav^es of their host plants. 

D, amjnsii G. k R. is reported from w'alnut and hickory; and D 
coniracia Wlk. from oak, chestnut, and hickory. 

The red-humped oak caterpillar, Symmerista albifrons A. & S.— 
The caterpillar is made conspicuous by the large red hump on the 
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eighth abdominal segment. The adult is an ashy-gray moth with a 
wing spread of about 50 mm. It occurs from the Atlantic states 
west to Kansas and feeds on oak, beech, and maple. 

The variable oak leaf caterpillar, lletcrocam'pa rnmiteo Dbl. — 
Oaks, basswood, birch, and walnut are sometimes more or less seriously 
defoliated by this caterpillar which is about 32 mm. long and variable 
in color, the pattern consisting of 
brown and greenish with a light 
stripe down the back. It is widely 
distributed in the eastern half of the 
United States. 

The maple prominent, 11. guttivitla 
Wlk. —This caterpillar, which attains 
a length of 37 mm., is green, marked 
with y(‘llow and ])urple. It is some- 
times injurious on maple, oak, chest- 
nut, IxH'ch, and othc^r tree's. 

H. biundata Wlk. is common on 
maple and other trees. 11. ohliqua Pack, and //. umhrata Wlk. occur 
on oak; and H. bilineata Pack, on elm. 

The green oak caterpillar, Nadala gibbosa S. & A. — Oak, maple, 
and white birch are sometimes attacked by this caterpillar whi(*h is 
about 25 mm, when full-grown. It is greenish with a more or less 
(listimH; yellowish lateral line. 

The rosy hyparpaxj, Hyparpax aurora S. k A. — The caterpillar 
of this moth occurs on Various si)ecies of oak. The red head, the 
conspicuous pointed elevations on the first and eighth al)dominal 
segments, the l)rownish and yellowish or pinkish dorsal markings, 
together with the slender, ('xtended prolegs which are carried elevated 
in the air, all combine to give this caterpillar a striking appearance. 
It reaches a length of about 38 mm. 

Lophodonta angulosa S. k A. also occurs on oak; L. ferruginea 
Pack., on birch. Ncrice bidentata Wlk. attacks elm. Fentonia 
marthesia Cr. is found on oak and mapl(\ Dasylophia anguina S. 
& A. attacks locust; and Misogada unicolor Pack, lives on syca- 
more. lanassa Lignicolor Wlk, occurs on oak, beech, and birch; and 
Hyperaeschra georgica H. -S. on oak. 

The following specaes have been reported from poplar and willow: 
Melalopha apicalis Wlk., M. strigosa Grt., M. inclusa Hbn., M. 
albosigma Fitcjh., M. brucei H. Edw., Hyperaeschra stragula Grt., 
Pheosia dimidiata H. -S., Cerura scitiscripta Wlk., llarpy.a modesta 
Hud., and Gluphisia septentrionalis Wlk. 



Fig. 17:^. — Adult of yollow-iiecked 
caterpillar, Datana ministra Wlk. 
X 1. 
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Thk Baowokms 

The family Psychidao is composed of curious creatures the cater- 
pillars of which carry their homes with them. The males arc winged, 
but the females are wingless and maggot-like. 



Fid. 174. Hjirs of the bagworm, Thyridopteryx ephemerae formis Haw. in a spruce tree 
which they have defoliated. 

The evergreen bagworm, Thyridopteryx ephemeraeformiH Haw. — 
The bagworm or l^asketworm is found in the Atlantic; states and 
west into tlie Mississippi River Valley, where the bags, hanging in 
coniferous, deciduous, and fruit trees, can be sc'cn in the late summer 
and fall. The' bags arc- soft, spindle-shaped massc*s covered with 
piece's of dc*ad leaves bound together by silken threads. In these 
bags the catc*rpillar lives and during the feeding stage extends the 
fore part of the body from its shelter, fc;eding as it moves about, 
carrying its bag with it. The bag of the female may reach a length 
of two nches. 

The female moth is wingless and grublike. The wings of the 
male are not covered with scales but are smooth and transparent 
somewhat ike a wasp^s. 

Pupation takes place in the bags, which have been fastened to 
the twigs of the tree. The males appear in September or October 
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at which time the female has partially emerged from her case in 
order that fertilization may take place, after which she withdraws into 
the case and deposits her eggs. The number of eggs deposited is 
often very large, over 1,000 having been counted in a single 
bag. 

Control may be had by clipping the bags in winter and burning 
them or by spraying in the spring with lead arsenate (3 lb. to 100 Ral. 
of water). 


Slug Catkrpillars 

The term slug caterpillars is applied to a group of larvae which 
in general appearance resemble slugs much more than they do the 
larvae of most other moths. The caterpillars may be naked or clothed 
with tufts of hairs or branching spines. Some species arc provided 
with venomous setae. The dense, brownish cocoons are usually 
found between leaves. 

The moths, family Euclcidae, are of small or medium size. The 
wings are covered with heavy, loose scales. 

The saddleback caterpillar, Sabine stimulea Clem., is readily 
recognized by the large, green patch and a smaller oval, purplish- 
brown spot on th(i back. It feeds on oaks and other forest trees but 
is seldom abundant enough to be of any importance. It oc^curs in 
the eastern and central states. 

The spring oak slug, EucUa delphinii Bdv. — This larva is short, 
stout, with the subdorsal and lateral spines irregularly but about 
equally developed. It is well-armed with venomous setae. It 
feeds on oak, willow, and other trees and occurs as far west as the 
Mississipi)i Valley. 

The hag moth, Phobetron pithecium S. & A. — The nine pairs of 
fleshy, hair-covered appendages which are twisted up and back suggest 
the disheveled locks of a hag. These processes, which are furnished 
with fine, stinging hairs, are detached and incorporated in the cocoon 
when it is spun. These larvae feed on various shrubs in the eastern 
states. 

The wings of the moths belonging to the family, Megalopj^gidae, 
are heavily and loosely scaled, and mixed with the scales are long, 
curly hairs giving the wing the appearance of bits of flannel. 

The crinkled flannel moth, Megalopyge crispata Pack., is the most 
common of these. The short, thick larvae are covered with long, 
silky, brown hairs interspersed with venomous setae. They feed on 
oak, elm, and other trees along the Atlantic Coast, ikf. opercularis 
S. & A. is a similar, smaller species with a southern range extending 
as far west as Texas. 
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The following spccios belonging to the family Gelechidae are 
found ill the Kastern states and Canada. 

Hcciirvana rohinidla Fitch feeds on locust. R, quercivorella Cham, 
makes a silken tube on undersides of oak leaves. R, dorsivittella 
YjvW. is found on sweet gum. 

Dichomma lujulclla Hub. is a common pest on apple but also 
rolls oak l(‘av('s. D, caryaefoliella Cham, sews the leaves of hickory 
togetlu^r. D. (jcorgicUa Wlk. is a leaf roller on oak. I), margi- 
ndla Fab., the juniper webworm, lives in a social web on Juniperus 
communis. 

Duvita vitidla Busc^k has been found in stunted cones on Scotch and 
Austrian jiines. 

Tdphum laUJasciella Cham., 7\ quinquccridatdla Cham., T. 
fumypunddla Clem., T. qucrcidla Cham., 7\ pallidei'osacdia Cdiam., 
and T. bafiifascidla Zell, are all fouml on oak in the l^^astern and 
(k'litral states. T. hduldla Busck rolls the leaves of black birch. 
T. hdanqcrdla (diam. rolls aldcn* leaves. 

Aristiddia funqivordla Clem, and .1. mlicifiitu/idla Cdiam. fe(‘d on 
willow. 


CASE-BEARERS 

Th(* t(‘rm case-bearer is given to members of the family Coleophori- 
dae, although then* are specie's in several other families that form cases 
and are also ('ntitl(*d to the name. 

The majority of the species are leaf miners in the (‘arly cateriiillar 
stages and late'r are* case*-bearers. 

Braedically all of the economic species belong to the genus Cole- 
ophora {Ilaloptilia) which contains almost 100 describeel forms. 

The larch case-bearer, Colcophora laricella Hub. — This insect 
is injurieius tei the lare*h forests of Furope. From there it was intro- 
eluceel to lOnglanel and Scotland, thence to Amerie*a. Tt occurs on 
hairopeaii larclu*s, ])articularly L. europca^ in Ne'w York and the 
Ne'w Fngland states and on domestic and exotic lare*hes in eastern 
Canada, New Brunswick, and Nova Scotia. In 1932 this pest was 
particularly destructive, defoliating most of the larch from New 
Brunswick westward into Ontario. 

The destruction and shriveling up of the foliage give the tops of 
the trees a brown color; growth stops; and the trees become weak 
and subject to disease. Trees ten to forty years old are preferred; 
this includes the young and vigorous ones, while the old and isolated 
trees seem to be more resistant. 

The insects hibernate in the cases fastened to the twigs. At the 
time of hibernation they arc one-third to one-half grown. The case 
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consists of a mined larch leaf and is nearly cylindrical. At the time 
of hibernation the outer end is closed, and the other end attached 
to the twig. The cocoons may be isolated or in groups of four or 
five. Ihe winter case is from 3 to 4 mm. long. In the spring the 
insects go to the buds, taking their cases with them. 

The larva eats a hole in the leaf and devours the contents, leaving 
only the epidermis. The leaf becomes bleached and if deserted turns 
brown and shriveled. A single larva attacks many leaves in a season. 
As the larva becom(\s larger the winter case splits and is sown up with 
silk; lat(^r as more room is needed the larva enlarges Jie case with 
bits of leaf and silk. 

When full-grown the caterpillar is 5 mm. long, dark reddish 
brown, with a black lu^ad. It pupates in its case. The pupal stage 
lasts from two to three weeks. 

The moth is silvt^r gray-brown. Both pairs of wings are narrow' 
with a fringe of long hairs. Wing expansion is 8 mm. The moths are 
active during the day. Mating takes jdace several days after emer- 
gence, and a week or ten days later, in early June, the reddish-brown 
eggs are laid on the surface of the leaf. The young larva bore through 
the floor of the egg into the leaf and start their mine, and live here 
until Sept(unber, when most of them emerge to construct their winter 
casings which are made of sections of leaves and silk. They continues 
to feed for three or four weeks after the winter case is constructed, 
before retiring to hibernate. 

Individual trees whicdi are valuable may be protected by applying 
a winter-strength lime-sulphur spray early in the spring, or arsenate 
of lead (2 to 4 lb. to 100 gal. of water) will give control. No method 
of control under fon'st conditions is feasible at the pr(\sent time. 

The elm case-bearer, Coleo'phora lirnosipermcUa Dup. — This 
species, like the last, has been introduced from Europe. The work 
is quite characteristic, consisting of rectangular brown areas on th (5 
leaves of various elms. These are due to the tiny brown caterpillars^ 
having eaten out the tissue between the upper and lower epidermis. 
The cases in which the larvae live are brown, flattened, and about 
9 to 10 mm. long. 

Winter is passed as caterpillars in the cases; in the spring they 
resume feeding, and the adults appear in July. At present the insect is 
confined to the North Atlantic and the southern New England states 
where it is sometimes quite serious locally. Control is the same as 
for the larch case-bearer. 

The hickory case-bearer, C. caryaefoliella Clem., is an important 
enemy of the hickory and pecan throughout the region where these 
trees occur. The larval case is about 6 mm. long, brown, smooth, 
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and without serrations on the upper edge. The mouth is deflected 
to 45 dog. C. oystryae Clem, or Oystrya virginica may be the same 
species as the hickory case-bearer. C. alniella Hein, feeds on beech 
in New York. C. kearfoltella Barnes & Busck forms a larval case of 
silk and bud scales on willow in New Jersey. C. lencochry sella Clem, 
is common on chestnut throughout its range. The case is irregular, 
with the silken first case inserted in a later one cut from the mined 
jxjrtion of the leaf. It is 10 to 11 mm. long. 

C. tiliaefolwlla Clem, makes a uniform black case with the pistil 
handle turned down abruptly. It occurs on basswood in Ontario 
and ill eastern United States. (7. atromarginata Braun, is found 
on south('rn red oak and swamp white oak in eastern United States. 
The larval case is black with faint white V markings on the underside. 
C. querciella Clem, makes a grayish case with a conspicaious black, 
somewhat lumped ])at(;h on the back near the po: terior end. It is 
found on white oak and swamp chestnut oak in eastern United 
States. 

The maple case-bearer, Parademensia accrifoiieUa Fitch., family 
Incurvariidae. — The moth has a wing spnvul of 12 mm.; Ike thorax 
and front wings are steel blue, hind wings pale brown, fringed with 
long liairs. Body dark brown; legs paler. Head with a tuft of 
bright orange and yellow hairs. 

''riu^ y(*llowish-brown pupae are about 4 mm. long and are found 
in pupal cases consisting of four oval pieces of l('av(‘s, two above and 
two below. This cell is lined with silk, and th(‘ edg(^s are fastened 
togetluT with silk. The juipal cases are found on the ground under 
the trees, the caterjhllars having migrat(‘d down the trunk or lowered 
thems('lves on silken strands. 

Th(‘ moth is a primitive member of th(^ order and possesses an 
ovipositor with which the ejudermis of tlu' U'af is pi(‘rced and the 
eggs h'ft within the puncture. Many eggs may be deposited in a 
single l(*af, over 100 having been reported. 

The larvae mine within the tissue of the leaf for about ten days. 
Leaving the blotchlike mine, when sliglitly over 1 mm. long, the 
caterpillar forms its case which is henceforth carried al)out with it 
and (Milarged from time to time to accommodate its growing body. 
Food is procured by consuming the epidermis of the leaf. Although 
the eggs hatch in early June, it is not until August that the caterpillar 
is 5 mm. long and full-grown. 

This maple case-bearer appears at intervals and is extremely 
destructive to maples, especially the sugar maple, for a number of 
years and then disappears only to reappear a number of years later. 
The duration of the period of activity ranges from 1 to 10 years, and 
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records indicate that it may be absent from a locality for as long as 
40 years. It may occur also on birch, oak, beech, and huckleberry. 

The range extends from Ontario to New Jersey west to 
Illinois. 

Burning the leaves will destroy a large proportion of the pupae. 
The leaf-feeding caterpillars can be readily poisoned by applying 
lead arsenate (4 lb. to 100 gal. of water) or by dusting. 


THE SHIELD-BEARERS 


The moths of the family Heliozelidae are of small size, wings 
lanceolate, legs long, antennae one-half to two-thirds as long as the 
front wings. The species are readily 
distinguished from other families by the 
type of work as exemplified by the typical 
example citcid below. 

The madrone shield -bearer, Copto- 
disca arhuticlla Bus(^k, is a minute moth 
with a wing expanse of about 5 mm. 

Ground color dark silver gray, apical 
half of the front wings marked with 
olive green, gold, and silver and a tiny 
black patch at the apex. The work of 
th(i larvae consists of minute mines in 
the leaves. When mature they cut out 
an elliptical portion of the leaf which is 
carried to the twig or trunk and remains 
throughout the winter. In some regions 
the young larvae may pass the winter 
in the leaves. The adults emerge during 
the latter half of May (Oregon), and eggs 
are deposited on the leaves. These are 
so small as to be seen only under a high- 
power micros(;ope. At intervals the 
moths become quite abundant, and 
madrone tree leaves are so badly infested 
as to give the tree a general rusty 
appearance. Several species of parasites 
have been noted on the leaves at the time 

of emergence and oviposition. As yet none has been identified, but 
they undoubtedly serve to check the moths, as epidemics are of very 
short duration. This species is found throughout the range of its 
only host, madrone. Arbutus menziesii. 



Fig. 175. — Work of the ma- 
drone shield-hearer, Coptodisca 
arhutidla Busek. The holes indi- 
cate the portion of the leaf that 
has been cut out to form the easi 
or shield in which the larvae 
hibernate. Some of the cases 
containing larvae may be seen 
on the leaf. X 1. 
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Coptodisca lucifluella Clem, lives on hickory. (7. saliciella Cham, 
occurs oil willow and is reported from Missouri and Washington. 
C. juglandiella Cham, feeds on black walnut. 

The sour-gum shield -bearer, Antispila nyssaefoUella Clem.-- 
This sp(‘ci(*s works in the leaves of sour-gum trees in the eastern and 
s()uth(‘ru states. Its habits are very similar to those of the madrono 
shield-bearer. 

The aspen shield-bearer, Antispila sp., cuts oval sections from 
the leavers of asp(Mi, Populus iremuloidcs^ and other poplars in the 
northern sc^ctions of the Cascade and Rocky Mountains. 

LEAF MINERS 

Species belonging to the family Gelechiidae are of small size; the 
front wings ar(‘ broad and rounded at th(‘ tip, while the hind wings 
an' soiiH'what trajM'/oidal in shape. The caterpillars of the* forest 



Fi<;. jrC). Ltxlfziopolo pine ncodU' minor, Rccurvaria milUri Busok. X 4. (U.S. Dept, 

Agr. Bur. Kntomol. Plant Quar. Edmonaton.) 

species are leaf miners, leaf rollers, or inhabit cones. The family is a 
a large one containing over 400 described species from North America 
exclusive* of Mexico. 

The pine leaf miner, Paralechia pinifoliella Cham., is a very small, 
grayish-brown moth with a wing expanse of 6 to 8 mm. The larvae 
mine the leaves of various pines in tlie northeastern states. They 
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sometimes become numerous enough to kill an occasional tree. Aro- 
galea cristifasciella Cham, feeds on oak in the eastern and central 
United States. 

The lodgepole pine needle miner, Recurvaria milleri Busck. — 
The adult is a small, grayish moth with a wing expanse of about 12 mm. 
The head, forewings, and thorax arc silvery-gray irregularly marked 
with black; hind wings and face lighter; abdomen white. 



Fia. 177. — Lodgepole pine defoliated by needle minors, Recurvaria milleri Busck. 

{U.S, Dept. Agr. Bur. Entornol. Plant Quar. Photo by Patterson.) 

Eggs are deposited in the sheath of the needles in July or August. 
Young larvae emerge in August or September and by October are 
about 2 mm. long and have mined only a short distance down the 
first needle. Winter is passed in this first needle. In May of the 
next year the larvae resume feeding. By August they leave the first 
needle and enter the second one. At this time they are over one-half 
grown and work more rapidly. By late October they are practically 
full-grown and pass the second winter in the second needle. Activity 
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begins again in May. The second needle is abandoned, and a third 
needle is entered; the larvae after feeding a short time prepare the 
tunnels for pupation by lining them with silk. 

So far as known this spcH'ies works only in the needles of lodgepole 
pine, Pinus contorta and the Jeffrey pine, P. jeffreyi, 

Jt has been reported from the upper Tuolumne river watershed 
where it has been very destructive and has been noted on the Descdiutes 
National Forest in Oregon. In (kilifornia the larval infestations 
occur only in belts between 7,000 and 9,000 ft. 

The ins(‘(*t has ten distinct species of hymenopterous parasites 
whi(di (l(‘stroy alxjut 15 per cent of each brood. Certain birds, 
notably tlu^ pin(‘ siskin, feed upon the moths during the flight period. 

During tli(^ two ix'riods of migration when the larvae are going 
from on(‘ n(‘(‘(ll(‘ to another there is ])robably a great mortality, since 
th(‘ larva(‘ arc^ (‘xposcxl to all kinds of natural ell(Mni^^s. 

J<]xp(‘rim('nts recently made indicate that this insect can be con- 
trolled by pronij)t applications of oil sprays ju>t afb'r the egg-laying 
peri(xl. 

The spruce leaf miner, Reenrvaria purndla Kearf. — The small, 
light-grayish moths emerge late in June and soon deposit their eggs 
on th(i n(‘(‘(ll(‘s of various conifers. The young larvae hatch and bore 
a v(*ry minute mine, which eiilarges as tiny grow. Later they leave 
the mined-out needle and enter another. Winter is passed in the 
cat(M*pilhir stage. 

This spi'cies attacks red and Norway spruce and balsam fir in 
th(* northeastcu’ii states, while a very similar or identical species 
attacks hhio and h^ngelmann spruce in the Rocky Mountains. 

It. pin(’U(i Husck is (luite similar to H. millcri and attacks ponderosa 
pine in tlx* R(x*ky Mountain states. 

li. apiciiripanctclla Cl(*iu. builds silk-lined tube's between needles 
of bald cypn'ss and oth(*r trees in the eastenn and (*entral states. 
R. juniprrcUa Kexir. occurs on J uni perns in the eastern stat(\s. R, 
gibsoiiello. Rear, also occurs on Jiinipcnis in eastern Canada. R. stan- 
fordia Keif, attacks cypress in (kilifornia. 

Tlu* following species are recorded as leaf miners on the hosts 
indicates I . Most of them an^ recorded from the eastf'rn and Missis- 
sippi valley state's: 

Gclechia trialbaniaculdla Cham., oak, locust; G, bicostornaculella 
Cham., oak; G. maculimargindla Cham., oak; G. vernella Murt., 
laurel, oak; G. gilvomaculella Clem., oak; G. bhnacukdla Cham., red 
maple, eastern .states; G. pseudoacacidla Cham., locust; G. trophella 
Busck, oak; G. dyariella Busck, cottonwood; G. vcrsutdla Zell., cotton- 
wood. 
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The family Nepticiilidae ineludes the smallest of the Lepidoptera, 
some species having a wing expanse of only 3 mm. 

The larvae are mostly leaf miners, many infesting trees. The 
full-grown caterpillar leaves the leaf, goes to the ground, and spins 
a dense, flattened cocoon in the litter. The larval gallery is either 
linear or blotchlike and is constant for the species. The form of 
the mine and the host plant will usually determine th(i species. 

Members of one genus rjcfoedeinia are numerous and v('ry interest- 
ing but of little economic importance. Most of our known species 
belong to the genus Neplicula and are (piite billy treated by Braun 
(1907), who has given figures of some of the mines. 

RIBBED CASEMAKERS 

The larvae of the members of the family Lyonetiidae are leaf 
miners or live in webs between the leaves. 

The oak ribbed casemaker, Bucculntrix alhertidla Busf;k. — The 
moth has a wing expanse of 8 mm. and is white with faint yellow 
markings. The larva mine the leaves of live oak in California. After 
the first molt they fei'd on the outside of the leaf. Th(^ pure-white, 
ribbed cocoons, which give the species its common name, are often 
abundant on the oaks. The species becom(^s numerous enough to do 
considerabh' damage at times, often causing partial defoliation. 

The birch leaf skeletonizer, B, caNadcnsisclla Cham., feeds upon 
the parenchyma of the leaves of birch, often completely skeletonizing 
them. Alder and oak may be attacked also. Tlu' larvae are sluggish 
and when disturbed drop to the ground by means of a silken thread. 

The cocoons are white and ribbed, turning dark with age. 

The moth is found throughout northeastern United States and 
southeastern Canada. 

The cottonwood leaf miner, Proleucoptera albella Cham. — The 
adult moth is white with two y(dlow spots bordered with black near 
the apical end of the front wings. The wings are long, narrow, and 
fringed with long, white, scalelike hairs. The female is about 8.2 mm. 
long. The male is smaller, being 6.4 mm. in length. 

The Iarva(i an^ uniform light y(‘llow, with numerous long hairs 
scattered over the body. The full-grown caterpillar is from 5 to 7 mm. 
in length. 

The pupa is dark brown, lighter on the dorsum, with a white 
line extending from the prothorax to the end of the mesothorax. 

The caterpillars enter the leaf directly from the egg and mine 
therein until they are full-grown. At this time all of the leaf, except- 
ing the veins, has been mined. When full-grown the caterpillars eat 
their way out and pupate under a mass of silk fastened in a curled 
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leaf; or several leaves are fast(‘ned together and the cocoon is spun 
within this shelter. The fall generation of larvae often drop to the 
ground or to low brush and spin coc^oons in any sheltered places. 

This species often b(M*onies numerous and attacks various poplar 
trees to such an extent as practically to defoliate them. 

A minute hym(aio])terous parasite Ilarismcnus sp. is an important 
enemy, oft(m parasitizing more than 50 per cent of the pupa. Further 
protection may lx* obtained by piling and burning the l(‘aves in the fall. 

The larvae of Bucculatrix packardeUa Cham, occur on oak, chestnut, 
and beecdi. Th(^ distriVmtion is general, extending west to California. 
B. coronatella (^h'ln. is found on black birch. 

PhyllocnisHs liriodvudrclla Clem, makes a convoluted tract mine 
with a c(*ntral frass line in the small t('rminal I('aves of th(^ tulip tree. 
P. 7na(jn(di(‘Ua ('ham. occurs on various magnolias. P. popuLiella 
(Jhain. forms a brood mine of the shiinng, siut* 1-track type but with 
distinct c(‘ntral lines of frass. It feeds on aspen and oth(*r poplars. 
The distribution is gf'iieral. P. liyudRuNhariscUa Cham, makes 
similar mines without the central fniss line in sweet-num leaves. 


TRUMPET LEAF MINERS 

Th(‘ larvae of most of tlui members of tlx* fan ily Tischoriidae are 
leaf miners. Some of them, like the oak trumpet leaf miner, Tischeria 
zdlcricUa Clem., make trumpet-shap(*d mines, but most of those 
working in oak l(^av(*s jnak(* blotch miiu's. 'J'iie moths have narrow, 
pointc^d wings. The anterior margin of tlu* front wings is strongly 
arched. 

T. fuscomaniindla ('ham. mines on the underside of oak leaves in 
Kentucky. T. coiicolor Zell, mines at the edge? of oak l(*avcs in Texas. 
T. castatKardla Cham, forms a narrow blotch mine along the edge of 
chestnut l(*avcs in Kentucky and Virginia. 

The larvae of T, tindnridla Cham, makes crumpjfxl blotch mines 
on oak from Quebec^ to Te.xas. T, citrimpcnmdla Clem, makes similar 
mines and is reported from New York, Pennsylvania, Ohio, and 
Missouri. 


LEAF BLOTCH MINERS 

The forewings of those* moths, family Gracilariidae, are long, 
slender, and pointed; rear wing narrow(*r, often with a more or less 
prominent expansion on the (costal margin near the base. The adults 
Oodv front part of the 

touehing the leaf 'm „rher'«uria.r' Ml’ ‘l!'' 
yolJo., „„„ge, aadgoM i,,„g the LZ 
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The larvae are always leaf or bark miners when young, often 
ehanging their habits when partly grown, forming nests in a folded 
leaf. The young caterpillars are flat with bladelike mandibles fitted 
for feeding on the sap of cc^lls. The full-grown larvae^ are cylindrical 
and feed in inflated mines or on the surface of th(‘ leaf protected by a 
fold of the leaf whic^h usually takes tiie shape of a cone. 

The genus Lithocolletis Hbn. (Carneraria) includes more than seventy 
species many of which minci in leaves of broadleaved forest or shade 
trees. 

White oak leaf miner, Lithocolletis cincinnaticlln C,-lem. — This 
is a minute, dainty moth, measuring a little over 3 mm. in length 
and 6 mm. across the spread wings. It is grayish in color, with faint, 
darker bands across the wings. 

It sometimes occurs in countless numbers in tlie oak regions of the 
North Central stat('s. 

The minuter, flattened caterpillar or grub mines the leaves of 
Quercus alba. In sonu' cas(\s SO j)er cent of the h'aves show one to 
three' mines, and ('ach mine contains one to six larvae. 

There are two broods, one emerging in July to deposit eggs, larvae 
from which pupate in a cocoon w'ithin the leaf and pass the winter 
in this pu])al stage in Ic'aves on the forest floor. The adults of the 
first brood (‘merge in th(‘ spring. I'he larvae attack the new leaves, 
and adults enu'rge in July. 

The inf(*station of a large' percentages of the leave's weakens the 
vitality of the tree's and rende'rs them more sus(*eptibl(* to attaesk from 
other insects. The l)rown-sj)otted leave's detract greatly from the 
appearance of attacked trees. 

Many parasites have bee'ii bred from the wliite oak leaf miner. 

A large percentage of the overwintering puj)ae jnay be ele'stroyed 
by surface burning, whe're it is safe (o do so, or by raking the fallen 
leaves into pile’s and burning. 

Braun (1908) give's an intere'sting sy]U)})sis of spe'cie's of Lithocolletis 
by food jdants. 

In addition to the specie's listed by her, some of which occur in 
the' We'st, the' following we'ste'rn spe'cies may be' mentioned : L. incanella 
Wlshm. and L. alnicolcUn Wlshm. on alder; L. arhntusella Braun on 
inadrona; L. trcmidoididla Braun on poplar; 7 j. apfciaie/rella Braun on 
willow. L. feliadla Hein, sometimes defoliates sycamores. L. 
(igrifolidla Braun makes irregular, wliitish blotch mines on live oak. 
L. mediodorsdla Braun on oak; L. wnbdkdariac Wlshm. on California 
laurel or bay. . . , 

The genus Gracilaria Haw. includes a number of species w ic ar 
found in .some forest and shade trees. The larvae of these are flattened 
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at first but soon become cylindri(*al. In their early stages they live in 
blotch mines but later roll a leaf into a conical nest. The following 
species are mostly eastern in their distribution: G, accriclla Cham, 
is found on walnut, (t. himaculatclla Ely lives in a leaf that has been 
rolled into a cone on r(‘d and soft maple. G. packardella Cham, is 
geiHTally distribut(‘d on sugar maple. G. purpuridla Cham, feeds on 
poplar and willow, rolling the leaf down from the tip. G, iicgundella 
Cham. mim‘s first on the lower side then on the upper sid(^ of thi) 
leaves of box eld('r and finally makes the usual cone. (t. (iluiinelld 
Ely and G. clotuicUalj. occur on akkir. (t. qiierciniyreUa Ely is found on 
oak. (7. pulchiila Cham, iefnls on y(*llow birch. G. rdicidata Braun 
rolls th(* l(‘aves of liv(‘ oaks in California. 

In 1920 the garry oak, Q. garryavaj over an ar(‘a (‘xtending for 
40 mik‘s along <h(‘ c(‘ntral VVillamett(^ \ alley, was s('ver(‘ly defoliated 
l)y a sp(‘cies v(‘ry closi'ly ivlabal to C. cU mjdla L Ornix (Pnrnornix) 
confipicudln Dietz occurs on black bircli, and 0. vicindla Dietz on 
yellow birch in Pennsylvania. 

AcxLHrrcop^ drujijinitdla (lem. bonss first in (Ik^ lateral veins, 
then in the midrib, of chimiuajnn oak and bec'ch l(‘av(‘s. d. striyosa 
Braun attacks swanip-ch(\stuut oak. A. albinaldUi (Jliam. makes 
first a linear, then a ((‘ntiform, mim^ in oak. 

1 (iK’ctopd fS(ilicif()l(dl(i ( ham. is a blotch miner in willow. P, 
robinidla (4(‘m. inak(‘s a digitate mine on locust. 

Marmara mlideUa V\vn\. forms a long linear mine under the bark 
of willow twigs. 


LEPIDOPTEROUS LARVAE ATTACKING CONES OR SEEDS 

The larvae of many small moths attack and d(‘stroy the cones or 
seeds of a number of our fon^st tree's. Tiu'se' aiv oftmi of considerable 
importance', as, when abuiulant, the'y elisliiiedly influence the numbe>r 
anel kinds e)l young tre'e's in a re'giein. 

Cone pitch moths, ge'iius Barbara Hein. (Erdria.)^ family Ok'threu- 
tidao. Th<' larvae^ feed in tlio coik.s of Ahirx and P^vudolmga, 
forimiiK ivsinous 1, arrows. Nono of tlu- sixa-ics of this genus attacks 
the buels, stems, bark, or e)ther parts of the tree. 

The Douglas fir cone borer, li. colfo.ri(U)a (Koarf.).— The adult 
has a wing spread of 15 to 21 nun. and is silv<<ry gray with dark russet- 
hrow'n transverse stripes on the forewings. The larvae attack the 
cones of Pseudolsuga laxifolia and cau.se considerable damage to seed 
crops. Flight occ^irs early in tlu> spring, and (‘ggs are deposited on 
protruding bracts of the young cones in May and (>arly June the 
young larvae on hatching reach the base of the cone scales by boring 
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through the bracts. As the larva continues to grow it forms a 
resinous channel through the interior of the cone and feeds first 
on the scales and latcir on the seeds. The cone is not killed 
immediately as a result of this attack, but heavily infested 
cones usually wither before they mature. The resinous exudations 
between the scales oftcm k(U'p them trom opening normally luid prevent 
the release of uiiinjurc‘d seeds. Pupai^ are formed during July and 
August in cocoons near th(^ axes of the cones. Moths emerge in April 
and May of the following spring. There is one gcnieration annually, 
while part of the broods may retard as j)upae and pass through a 
biennial generation. 

Barbara ulteriorana (Hein.) also attacks Douglas fir cones and is 
considered to be an aberrant form of /i. colfaxiana. Its wing spread 
is 13 to 14 mm. 

The white fir cone moth, 7i. coljaxiana siskiyouana (Kearf.), is a 
larg(a‘ and mon^ strikingly mark(Ml form which attacks tlu; cones of 
Abies concolorj A, shastensisj and A. magrufica in the Pacific Coast 
r(*gion. The wing spread is 21 to 24 mm. 

B. colfaxiana taxifolidla (Busck) is a form with a wing spread of 
13 to 15 mm., reared from Douglas fir in Montana. 

B. colfaxiana coloradensis (Hein.) feeds on Abies am\ Pseudotsuga 
in Colorado. 

Spruce cone moth, Epinotia (Eucosnia) hopkinsana (Ivearf.), has a 
wing spread of 16 to 19 mm. The forewings vary from pale apple 
to dark green. The larvae are reddish and feed in the cone scales 
and seeds of Picea sitchensis. They have also Ix^en found attacking 
the caml)ium of twigs and limbs. This species has likewise been 
report(‘d from Pin us radiata, 

Epinotia hopkinsana capressi Hein., considered by some as a 
distinct species, has a wing spread of 19 to 21 mm. and feeds on the 
cones and foliage of California cypress and arborvitae. 

E. subviridis Hein, also attacks Cupressus macrocarpa. The 
wing spread is 16 to 20 mm. 

The alder catkin moth, E. albangulana (Wlshm.), has a spread of 
10 to 12 mm. The larvae feed in the catkins of Alnus oregona. 

E, nanana (Treit.) occurs on spruce, the larvae webbing the 
terminal leaves tog(^ther. 

Ponderosa pine cone moth, Eucosma hobana Kearf. — The adult 
is a tawny moth with a wing spread of 17 to 28 mm. The larvae feed 
on the scales and seed of growing ponderosa pine and Jeffrey pine 
cones, causing notic(iable frass masses on the surface. The pupae 
form in silky cocoons between the scales in October, and moths emerge 
the following June. There is one generation annually. 
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Lodgepole pine cone moth, E. rescissoriana (Hein.). — The larvae 
feed in cones of Pinuft contortay causing a mass of resinous castings to 
form, which arc held to the side of the cone by a silky web. The wing 
sprcjad is 23 mm. 

E. ,sonomana K(‘arf. has a wing spread of 18 to 21 mm. The 
larvae ))()r(‘ in th(' pith of the terminal branches of P. pomkrom and 
Picca crujehnan ni. 

E. monitorana Ilein. lias a wing spread of 13 to 16 mm. The 
larva(* bon* in tlie (*on(‘s of pines in Pennsylvania and Virginia. 



Fu}. 178. — pino cono moth, Encosrrui ncissoriana (Uein.). X 1.75. {U.S- 

Di pt. A{jr. liur. IJntomoL Riant Quar. Kdnwuftton.) 

The maple seed moth, Protcotcras acsculana liil(‘y, is a common 
speci(*s occurring in both eastern and W(\stern United 8tat(‘s. It has a 
wing spread of 11 to 18 mm. The larvae bore in st't'ds, leaf stalks, 
and terminal twigs of horse chestnut and maple. 

P. willingana (Kearf.) has a wing spread of 15 to 20 mm. The 
larvae form galls in the terminal twigs and leaf stt'ins ot box elder. 

The Douglas fir cone moth, Zcirnphvra diniann (Oueiiee) (Enar- 
monia pscudotsugana Kearf.), is a fawn, fuscous, and gray moth with a 
wing sprt'ad of 15 to 21 mm. The larvae infest (he cones of Douglas 
fir in Montana, Oregon, and British Uoluinbia. 

Seed and cambium moths, genus Laspeyrrsia Hbti. — This genus 
contains a large number of species, with a great variety of hosts and 
feeding hal)its. The important forest forms are those that attack 
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the cones and seeds of conifers and the cambium of limbs and twigs. 
Some species work in the cambium of broadleaf trees. 

The ponderosa pine seed moth, Laspeyresia piperana (Kearf.) — 
The adult is olive brown with metallic-bronze transverse bands across 
the forewings; spread 19 to 20 mm. The eggs are deposited on the 
outer surface of scales soon after the cone starts its second year of 
growth. The larvae bore into the axis of the cone and extend tunnels 



Fio. 179. — The poridero.sa pine seed vaoth. Las peyrnsia piperana (Kearf.). X 1.75. 
Larvae in (tenter of cone and in seeds. {U,S. Dept. Ayr. Bur. Entomol. Plant Quar. 
Edmonston.) 


through the i)ith; from these they bore into the seeds on which they 
feed. The larval burrows are lined with a silky web which connects 
the mined seeds with the axis and prev(uits r(?lease of these sckxIs after 
the cone opens. The pupae form during the fall and winter in the 
larval galleries in the pith and seeds. Tb(i moths emerge in the 
spring. There is one annual generation, but a part of the larvae retard 
and remain in the dry cones until the sec^ond spring. 

L. toreuta (Grote) is very similar to L. piperana and is found in 
the eastern states, District of Columbia to North Carolina, where it 
attacks the cones of Pinua virginiana. 

L. erotella (Hein.) is found on Finns iaeda in the Southeast and P, 
aitenuaia in the West. ^I'he iarvae live in pitch nodules or galls. 
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The fir seed moth, L, hradeatana (Fornald), has a wing spread of 
9 to 14 mm. The larvae f('ed in the scales and seeds of Abies concolor 
ill (California and Oregon and form pupae in silky cocoons between 
th(‘ scak‘s or in the soil. Also reported from Douglas fir and bristle- 
cone fir in tli(^ W(\st. 

The spruce seed moth, L. youngana (Kearf.), has a wing spread of 
8 to 11 mm. Tli(‘ larvae attack the cones of Picca alba, P. sitchensis, 
and P. pungms, boring tortuous food burrows near the axis and 
(l(*stroying both scales and seeds. The larvae enter the axis of the 
con(‘ as it matiin's and pupate in the pith. 



Knj. ISO. Work of thi* JolTr(‘y pine st*c<l moth, IlidHlia injcctiva Hein., in JolTrey pine 

cono. 

The cypress cone moth, L, cuprrssana (Kearf.), is dark, smoky 
brown with grt'enish-yellow and copper markings and a spread of 
14 to 16 mm. The larvat* are white and f(‘ed in the gn^en cone clusters 
of Cupressas macrocarpa and C, mrgrnti; they also attack the cambium 
of the trunk and limbs, particularly in tlu* forks, and cause pitch 
exudations inixtHl with castings. 

1j. populaua Busck has a spread of 11 to 14 mm. Tht^ larvae 
mine the (‘amlnum of Populus Irichocarpa in Montana. 

The Jeffrey pine seed moth. Ilea alia iujectiva Hein., has a spread 
of 16 to 20 mm. It is similar in appearance to L. ptperana (Kearf.) 
but is a largev form which attacks most commonly the cones of Pinus 
jcjlfreyi. 
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The acom moth, MeMsmrpus latiferrranus (Wlshm.), is reddish 
brown, with a spread of 11 to 20 mm. The larvae mine in acorns of 
various oaks, beechnuts, and chestnut burrs in the Pacific Coast and 




Kia. ISl. Knobcone pine cones infested hy pine cone moth Dioryatria xanthnenohnren 
Dyar. {U.S, Dept. Ayr. Bur. Kntomol. Plant Quar. Photo hy Paitcraon.) 

eastern states. They have bee?n noted to emc^rge and pupate in a 
cocoon formed from a leaf and a circular i)iece cut from another leaf. 
There are two generations in some sections. A similar if not identical 
species is found rarely in the acorns 
of Garry oak in Oregon and California. 

Pine cone moth, Dioryctria 
xanthoc nohares Dyar, family Pyra- 
lidae, is a small, reddish-tan moth the 
larva of which attacks the young 
cones of ponderosa pine, Pinus 
ponder osa, and knobcone pine, P, 
attenuataj throughout Mont a n a , 

Colorado, Oregon, and northern 
California. 

The creamy-white eggs are de- 
posited on the surface of cone scales 
and on twigs during July and August. 

The young caterpillars excavate long, 
tortuous food galleries in the young 
cones and ultimately destroy the Entomoi. Plant Quar. Ed- 

seeds. The following Jum? the cater-- 

pillars pupate in separately lined cells in or on the surface of the 
cone, the adults emerging during July and August, one year after 
the eggs were deposited. 



Fig. 182 . — The cono pyrallid, 
Dioryctria abietetla I), and S., natural 
size, and work in cone. (U.S. Dept. 
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IiifeytatiojKs totaling 50 per cent of the cones in certain areas in 
Colorado have been reported. 

The cone pyralid, Dioryclria abietella D. & S., is a silvery-gray 
moth with dark Ijands across the forewings which spread 25 to 30 mm. 
The larvae are found in the cones of firs, pines, and hemlocks. The 
pupa(‘ ar(^ formed in silky co(^oons in the soil and are usually imbedded 
in a mass of sand particles. The species is widely distributed in this 
country and occurs also in Europe. 

I), rrntculrlla Grote is very much like D. abietella in appearance 
and hal)its. It attacks spruce throughout the eastern states. 



Fi(i. 18.3. — Work of the cone pyralid. Dioryclria ahivlella D. and S., in cones of Abies 
•maynifica. {U,S. Dept. Ayr. Bur. KntornoL Plant Qiiar. Photo by Keen.) 

Monterey cypress commophila, CommojMn macrocarpana 
(Walslim.), family Phalonidac^. — The large, greenish larvae extend 
gall(Ti(\s through scab's of cones of Ciijprssus macrovarpa^ destroying 
jiart of the sc'ed crop. They spin a wt'b over the feeding galleries to 
which th(‘ frass adheres. They are also cambium feeders in the twigs. 

Sitka spruce commophila, Comrnophila fuacodorsaria (Kearf.). — 
The larvae bore irregular food burrows through the cones of Sitka 
s})ruce, (h'stroying scales and seeds. 

The cone tineid, Ilolcocera augiisii Hein., family Blastobysidae. — 
The larvae feed in cones of Pseudotmga taxifolia and are often asso- 
ciated with the infestation of the Douglas fir cone moth in the western 
states. It may be predaceous. H. corijlucntella Dietz is found on 
pitch pine in th(' hkist. 

Valentinia (jlanduella (Riley). -The larvae feed in the acorns of 
Querevs califoniica and are a.ssociated in feeding habits with the 
acorn weevil. 
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The oak coccid blastobasid, ZenodocMum coccivorella diam., i.s 
predaceous in the coccid genus Kermes in Florida. 

The fir cone geometrid, Eucymatoge spermaphaya Dyar. — The 
larvae bore large galleries through the cones of Abies concolor^ A, 
shastensis, and P. taxifolia^ destroying both seeds and scales in Orcigon 
and California. It has also been reared from the cones of spruce in 
Maine. 

Several species belonging to the genus Gelechia^ family Gelechiidae, 
have been reared from cones. G, periculella Busck is a small black 
moth th(^ larvae of which occur in the mature cones of Firms ponderosa 
and Pscudotsuga taxifolia in Oregon and California. 

MOTH LARVAE ATTACKING THE TWIGS 

The twigs, particularly the new growth, of many conifers are often 
attacked by the larvae of small moths which bore into and thus destroy 
them. The meml)ers of tlie family Olethreutidae are among the 
most destructive members of this group. The adults have a fringe of 
long hairs on the upper sid(^ of the hind wing near the base. 

The pine tip moths, gomus Rhyacionia Huh, {Evetria).— Larvae feed 
only on pines, boring into the buds and from them into the mjw 
growth of the stems. Their presence is usually indicated by a resinous 
exudation about the buds; but none of them causes pit(;h nodules to 
form on the stems. 

The Nantucket tip moth, Rhyacionia frustrana (CU)mst.). — 
This spcHues occurs nearly everywhere in pine regions east of the 
Rocky Mountains. The adult has a wing spread of 9 to 15 mm. The 
larvae attack all species of pines except white pines. Two genera- 
tions are produced annually. This moth is of considerable e(;ononiic 
importance. It is sometimes destructive to Forest Service plantations. 

The western pine tip moth, R, frustrana var. bushnelli (Busck) is a 
western spccaes which has caused a great deal of damage in nurs- 
eries and plantations of pine. Its favorite host appears to be Finns 
ponderosa, but it attacks many other species. This is recognized as the 
form that was introduced into the pine plantations of the Nebraska 
National Forest at Halsey, where it became a serious pest. 

The adult has a spread of 9 to 15 mm., the front wings being rusty 
with markings of light and dark gray. There are two generations 
annually. The first flight occurs early in the spring, and eggs are 
deposited singly on the tips, needles, and buds in April and May. 
The larvae attack the growing buds and shoots, forming a burrow' 
over which they spin a protecting web. Pupae of this generation are 
formed inside the feeding burrow during June and early July. Adults 
from these pupae start to emerge the last of June, and flight continues 
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\v(‘ll into July. The larvae of this summer generation feed on the new 
tcTiniiials until they pupate during the latter part of August. The 
sumiiK'r generation does not pupate in the feeding burrows, but the 
larvae drop to the ground and spin a cocoon in the soil, where they 
ov('rwint(*r as pui)ae. No })racti(*al control methods have been devel- 
op(‘d ex(‘(‘})t hand i)icking and destroying the infested tips. 

The lodgepole pine tip moth, R. rnontana (Busc^k). — The larvae 
d(‘stroy th(^ terminal buds of Pinus contorta in Montana. It has a 
wing spread of 19 mm. 




1S4. — Tlu* l<]ur()|>oari pine «hoot Fi(i. 18.5. — The lodgopole pine 
modi, Rhnaci(nna bouliana (Schiff.), and twig moth, Petrova metallica 
larva. X -i. {After Curmody in U.S, (Busck) X i..5, and pitch nodule 
Deyt. .\ur. liuL 170.) on twig caused by the work of the 

larva. Upper left, the pitch has 
been removed to show the larva 
in the twit?. {V.H. Deyl. Agr. 
Bur. Entomol. Plant Quar. Kd- 
7non.ston.) 

The Monterey pine tip moth, R. ptmidcnana (Kearf.), is reddish 
and silvery gray, with a wing spread of 14 to 17 mm.; iiie larvae infest 
tli(‘ terminals of tlu* bramdu'S of Pinus radiata and other pines along 
th(‘ coast of California. It is also found on ponderosa pine of the 
Sierra Nt'vada. One generation occurs annually. 

The southwestern pine tip moth, R. momexicxina (Dyar), is of 
great (‘conomic importance in New Mexico and Arizona where it 
attat^ks tlu* new shoots of Pinus scopulorum. There is one generation 
annually. The larvae l(*ave the twigs about July 15 and enter the 
ground where th(*y pupate and overwinter. The wing spread is 
19 to 28 mm. 

R. riijidana (Fern.) is an ea.stern form, with a wing spread of 19 
mm. The larvae attack the tips of Pinus virginiana, P. taeda, and P. 
sylvestris in the Atlantic states. 
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The European pine shoot moth,/i^. bouliana (Schiff.), was intruducocl 
into this country about 1914 and has become established along the 
Atlantic Coast and in the Central states. The larvae attack the 
new shoots of many species of pine, often destroying all of the new 
growth. It is very destructive in nurseries. An arsenical or nicotine 
spray applied two or three times in late June and early July is reported 
to help prevent infestation. 

Pitch nodule moths, genus Petrova Ilciu. — The larvae bore 
into the stems, branches, and bark of pines and spruces, some sp(‘c’es 



Fig. 186. — Pitch nodules on twigs of lodgepolc pine caused by the larvae of the lodge- 
pole pine twig moth, Petrova metallica (Busck). 

favoring the new and others the older growth. None of them attacks 
the buds. All cause a characteristic nodule of pitch and frass which 
forms over the part of the tree attacked, in which they pupate. 

The lodgepole pine twig moth, Petrova metallica (Busck). — 
The adult is purplish brown with metallic scales, the thorax white 
dusted with grayish fuscous; the wing spread is 16 to 19 mm. The 
larvae attack the twigs of Pinus 'ponderosa and P. contorta in Montana, 
Oregon, and California, causing a pitch nodule to form on the stem. 
In lodgepole pine this injury usually kills the twig beyond th(‘ nodule. 
In the high elevations of the Sierra Nevada region there is a two-year 
life cycle. 
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The digger pine twig moth, Petrova sahiniana (Kearf.), is a strik- 
ingly colored orange yellow and white species which forms pitch 
nodules on the twigs of Pinus sahiniana in California. The wing 
spread is 17 to 23 mm. 

The single-leaf pine pitch moth, Petrova monophylliana (Kearf.), 
infests the bramrhes of Pinus monophylla in the Sierra Nevada Moun- 
tains and in Nc^vada. The wing spread is 15 to 19 mm. 

Petrova edeinoidana (Dyar) has been reared from Pinus ponder osa 
in Arizona. The wing spread is 19 to 20.5 mm. Petrova luculentana 
(H(iin.) works in Pinus ponderosa in Colorado. The wing spread is 
16 to 17 mm. 

The spruce pitch moth, Petrova hurkeana (Kearf.), attac^ks Picea 
sitchensis and Picea e7igelnianni in Washington and Montana. Th() 
larvae* f(M*d in j)ite]iy sears. The adults are whitish with gray mark- 
ings and ha\^(^ a wing spread of 26 to 28 mm. 

Petrova (Eucosnia) picicolana (Dyar) attacks Abies lasiocarpa 
and A. grandis. The wing spread is 27 to 52 mm. 

The pitch twig moth, P. cornstockiana (Fernald), a ('ommon eastern 
form, has a wing spread of 14 to 20 mm. The larvae form nodules 
on the n('W twig growth of Pinus taeda, P. rigida, and P. sylvestris. 
P. virginiana (Busck) has a wing spread of 17 to 23 mm. The larvae 
normally attack the* old(*r twigs and branchc's of Pinus virginiana. 

Laspeyresia inopiosa H(*in. has a wing si)r(‘ad of 9 to 11 mm. The 
larvae f(M*d in the twigs of Pinus contorta in Idaho. 

The Monterey bud moth, Exoteleia hurkei Iveif. -The larva of 
this moth borc's out a central longitudinal gallery in d(*v(*loping buds 
of Monter(*y ])ine in the (*arly spring, causing llu* young shoots to 
droop and die. The adult is a small, dark, grayisli-brown moth, 
with thr(*(* whitish transverse fasciae, culged by black tufts, and bright 
orange* coloring b{*tween their fasciae. 

The family Yponomeutidac^ includes several tiny jnoths with 
C()mparativ(*ly broad wings. The caterpillars mine in twigs or 
leaves of conif(*rs or in’otidleav(*d tr(*(*s. Rarc'ly are they of more than 
minor imj)ortance. 

The cypress twig miner, Argyresthia cupressella Wlslim., is a small, 
golden-color(*d moth with dark markings on the wings. The cater- 
pillars mine and kill the twigs of cypress, cedar, redwood, and juniper 
in California. .1 . franciscclla Busck is a very similar species attacking 
Monter(*y cypress. 

The cypress twig moth, A. trifascioe Braun, also attacks the 
IVlonterey cypress. 

A libocedrella Busck. — This species greatly res(*mbles the foregoing. 
It measures about 8 mm. across the spread wings. The caterpillars 
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work in Lawson\s cypress, Chamaecyparis lawsoniana, and incense 
cedar, Libocedrus decurrens, in Oregon. A, arceuthohiella Busck also 
infests incense c(Hlar in the same n^gion. 

A. pilatella Braun works in Torrey pinc^, Pinus torryaiia, and 
Monterey i)ine in California. 

Busck reports A . pygmaeella Hbn. and other species as working on 
willow, bircdi, and alder in British Columbia. 

A. goedartella (L.) infests the terminals and catkins of birch and 
ald(ir in western states. 

The following (iastern species are recorded: 

A. freyella Wlshin. on cedar and arborvitae; A, sahreticulata 
Wlshm. on basswood; A. alternatella Kearf. on juniper berries; A. 
thuiella P(;k. on arborvitae. 

The European pine leaf miner, Ocnerosioma pinariella Zell., is 
report(xl from New York. 

White cedar twig borer, Recurvaria thujaclla Kearf., family 
G(^lechiida(\^ — Severe injury has been suffered by white cedar, both 
th(^ (jultivated and the wild trees, in northeastern United State and 
south(xist(irn Canada from th(i ravages of this moth. 

The minute caterpillars bore into the tips of young twigs, killing 
them, and tlu^ result is a devitalized and ragged-looking tree. When 
full-grown the larva is about 7 mm. long, slender, dull red, with the 
anal end black, head black and shining. 

Th(i moth is silvery white with black and brown markings. Pupa- 
tion takes place in a tiny white (*X)coon in the twig. 

Wint(u* is passed as caterpillars, (xich in a mine in the twig. The 
adults appcxir, often in grcxit numbers, in June. 

There an) two important hymenoi)terous parasites: a tiny blue 
chalcid Clostcrocerus trifasciatus West and Pentamemus hucculatricis 
How. 

Dioryctria camhiicola Dyar, family Pyralidae, works in terminal 
brancJies of ponderosa pine where it produces large swellings and 
knotty growths. It is widely distributed. 

MOTH LARVAE ATTACKING THE TRUNKS 

Three families of moths include species the larvae of which do more 
or less injury by feeding under the bark or in the solid wood of various 
trees. 


The Clear- winged Moths 

The moths of this group, family Aegeriidae (Sesiidae), may be 
recognized by narrow, more or less transparent wings and by the 
fanlike tufts at the end of the body, especially noticeable in the 



320 


FOKEST INFECTS 


males. The caterpillars being internal feeders are mostly white 
without markings, head rounded, and body somewhat flattened. 

Their work often results in the death of the host or in serious 
defects which appc'ar in the course of lumbering. 

The Douglas fir pitch moth, Synanthedon novaroemu Hy h.dw. 
The adults are strikingly beautiful, wasplik(^ moths with orange-red 
bodies marked with st(‘(‘l-])Iu(^ bands. They are day fliers and move 
very swiftly, hence are sc'ldom seen. 

In sonn^ s(‘ctions tlu^ l)ouglas-fir pitch moth, according to Brunner, 
is one of th(‘ gr(‘at(*st factors in reducing the profit of the niillman 
handling Douglas fir. This moth is the i)rimary cause of a very large 



Fio. 1.S7. — liarvji of Douglas fir pitch moth, Synanthedon novaroensis Hy. EHw. X 1.5. 

percentage of tin* pitch steams, pitcli pocktds, and gum checks in 
what would otlnn-wise be absolutely clear lumlxn*. It is estimated 
that th(^ ordinary loss to Douglas fir from ])it(*h steams, pitch pockets, 
etc., in tin* Rocky Mountains is from 7 to 15 ])er cent of th(‘ cut. 

Tin* (*ggs of the moth are oblong, brownish, and dejmsited singly 
in the (*dges of wounds or on a smooth piece of bark; each female 
deposits about thirty eggs and often in as many diftcn'iit trees. In 
about two we(*ks tin* (*ggs liatch into a tiny, trans]7ar(‘nt wliitc* larva. 
One year is requir(*d for this larva to develop in W(*stern Oregon. 
Brunner states that t}ir(*e years are r(‘quired in Montana. When 
full-grown it is from 25 to 40 mm. long and slightly more opacpie than 
during its early stage's of life*. 

The majority of tin* moths emerge from Juin* 15 to July 15, and 
the adult lives only a f(*w days after emerg(*nc(‘. 

The young larvae may be located ])y the (*xudalions from the 
mine which i)enetrates through the bark to the cambi\un. Toward 
the end of tin* s(*ason a i)itch tube covers the wound and the larvae. 

Douglas fir, Psciidotsuga taxifolia, is the favorite host of this moth, 
but it will attack w'eakein*d larch, Lai'ix occidvntalis; Austrian pine, 
Pmus awstriacay is also severely attacked. In selecting its host 
trees, this moth seems to prefer the healthy and faster-growing firs 
where there is plenty of shade. Young stands are most susceptible 
to injury. Older trees have roughened and thick bark which renders 
them immune, except w here old wounds invite reinfestation. 
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In Oregon two i)arasitf^s, a taehinid Neinoraea (Xanthopyta) labis 
(Coq.) and Pyracmon sp., an ichneumon, are common, and fully 50 
per cent of the (caterpillars are killed eacch year. 

The sequoia pitch moth, Vespcmirna scquoiae Ily. Edw. — The 
adult moth is lemon yellow with black markings and very much 
res(nnbles a wasp. It measures about 25 to 30 mm. in wing spread. 

It ranges through tluc nortlucrn Rocky Mountain and Pacific Coast 
state's and is report(id quitch injurious in British Columbia. 

Almost all the conifers within its range may be attacked. Lodge- 
pole piiKi is pneferned in the Rocky Mountain states whihe Douglas 
fir is atlaccked in considerable quantities in weestern Oregon and 



Fn;. ISS.- — The so<iu<)iu pitch moth, Veapnmirna seqnniat Ily. Kdw. X 2. 

Washington. Ponderosa piiuc, Montt'rey pine, and redwood. Sequoia 
f^evipei'vireua, in California and pondt'rosa pine and lodgepole pine in 
(‘astern Washington and Ortegon are the most common hosts. In 
contrast to the Douglas-fir pitch moth, this species seems to prefer 
open stands and dry, sunny slopes, avoiding shade. The female 
deposits her eggs from the middle of June until Aug. 1, depending 
on weather and altitude. The adult liv(cs only a few days (three to 
five) but during this time is very active depositing eggs. Eight days 
after th(j eggs are deposited the larvae appear, and ea(ch excavates a 
tuiiiK'l into the cambium. Two years are spent in the larval stage, 
and near the end of the second year the larva hollows out a chamber 
ill the pitch and lines it with silken thrc'ads, hardly substantial enough 
to be called a cocoon. In this it pupates late in May or in June. 
Thirty days are spent in the pupal stage. 
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Tho larva penctrat(^s to the rainbium and makes a cross gallery, 
causing the; pitch to flow very freely. During th(‘ two seasons the 
larva is (h'veloping it k(‘ei)s the wood from growing over its tuimel, 
and coiis(^quently at the time of emergence the tunnel is deep in the 
sapwood. Tr(‘(\s of all siz(‘s from 1 in. up to 2 ft. or more in diameter 
are attacked. 

The larva(i are s(‘l(lom din'ctly responsible for the death of a tree, 
but with tluar tunnels cutting off from 25 to 50 per cent of the cir- 
cumf(u*enc(' of th(‘ tre(^ it is easy to see that growth is check(‘d and th(^ 
tre(! weak(‘n(‘(l; fh(^ large quantity of pitch issuing from Jiear the base 
of the tr(‘(‘s incrc'ases the fire hazard. 

Parharmonia pini lu'll. attacks pine in eastern (Canada and north- 
east(‘rn lhiit('d Htat(‘S. lOggs are deposited, and i\n) catori)illars 
usually ent(‘r b(‘l()W a limb or on the bonhu* of old wounds. Two to 
thr(‘(' y(‘ars is r(‘(|uired for the complete life cych\ 

Parharmonia picea Dyar is reported in Sitka spriice in Washington. 

The ash borer, Podosema fraxini Lug. — The larvae of this moth 
attack Fraxinufi ainerivana, P\ lanceolata, and F, excelmor, alscj moun- 
tain ash, Sorbus americanaj causing large rough, knotliki^ growths 
on the trunk and larger limbs. The caterpillars mine the limbs alid 
trunks of small tree's. 

The only renuMly is to cut and burn infested parts. Paints and 
washes of various kinds have been recommeiul(‘d but arc^ hardly 
worth vvhih' applying. 'J'lie distribution is gemu’al. 

Western poplar borer, Paranlhrene robiniae TTy. iOdw., is a blac^k 
and yellow species with brownish front Jiiargins on the forewings. 
The adults a])pear from March (California) to August (Washington). 
Th(^ larvae bore in th(' trunks and larg(‘r branclu's of willow, i)oplar, 
and locust in the Pacific C^oast stat(‘s, Idaho, and Nexada. 

Poplar borer, P. tricincia Har., a sp('ci(‘s similar in habits to the 
ash bor(‘r, is very d(*structive to young poplars in th(‘ Last and Middle 
West, ('specially to Populus candicans and P, deltodhus, 

Paranthrene asilipennis Bdv. attacks the roots and base of the 
trunks of oaks, ash, and aldi'r in eastern Uniti'd State's. P, srmulans 
Grote var. luggeri Ily. Edw. is found in black and red oaks and 
rarely in clmstnuts in eastern United States. 

P. pabni Hy. Edw. occurs in oaks from the Atlantic to the; Pacific 
Coast states. P. dolli Ncum. attacks the solid wood of poplars and 
willows in the eastern states. 

The hornet moth, Acgeria apiformis Clerck, has a wing expanse of 
from 30 to 45 mm. The wings are transparent with brown borders. 
The thorax is brown with a large yellow spot on each side. Abdomen 
brown with a broad yellow band on the anterior portion of eaijh seg- 
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mont except the last two which arc yellow. The larvae make exten- 
sive burrows in the roots, trunks, and large limbs of poplars and 
willows. The moth occurs in nearly all parts of the Unit(Kl States. 
In many places it is so abundant and destructive that poplar trees 
cannot be grown satisfactorily. 

The cottonwood crown borer, Apgrria tihinlis Harris, is also widely 
distributed, attacking cottonwood from the east to the west coast of 
Canada and th(i United States. It is often mistaken for the preceding 
species. The adults have the alxlominal segments black, all but the 
second and fourth with a narrow posterior yellow margin. 

The western sycamore borer, Synanthcdoji mcllinipvnnis Bdv., 
is a serious pest of sycamores in ( -alifornia. It also o^’curs in oak aiifl 
ceanothus. The adults look very much like yellow jackets. Within 
recent years these larvae have been doing much damage to live oak 
in some parts of (California. They work princii)ally in the bark, and 
they may affect the cambium also. 

The maple borer, Synanthedon acerni Clem. — This is a very 
destructives borer in both hard and soft maples in the‘ eastern United 
Statess and is also common in the upper Mississi])pi Valle^y. 

The whitish larva can be found just beneath the bark in early 
si)ring, maturing in May or June. It eats its way nearly through 
the bark, then ])upates. When re'ady to transform to thes adult the 
pupa forces itself partly out of the burrow, transformation takes place, 
the' i)upa case' splits, and the adult emerges as a handsome', wasplike 
moth, with thin, transparent wings and slender, ye'llow body bandesel 
and trimmed with resd, 

S. corni Hy. Kdw. is found in the small branedu's of silvasr anel red 
maples in the eastern state's. S. scitula llariis works in hickory, oak, 
and chestnut in the l^lasti'rn state's and Canada. S. acerrahri hnig. is 
found in maple', esspecially red maj)le in e*astern Unite'd States. S. 
cMutancav Busck bores in ediestnut in e'astern United Statens. 
S. pictipcH G. k, R. although primarily a pest of orchard tree\s alse) 
attacks chestnut. S, albicornis Hy. Kdw. bores in the soliel we)e)d of 
willow and poplar in eastern United State's. S. holtcri Hy. JOelw. livens 
in the soliel wood of willow well abe)ve the grounei. S. siymoidea 
Hy. Edw. attacks the stems of black willow along the Atlantic coast. 
S, culicAformis Linn, is fe)unel in birch fj*om the lle)e*ky Me)untains 
westward. S. amcricana Bent. be)re's in willows and alelers from 
Cole)rade) westward. 

The Caupenter Moths 

These belong to the family Cossidae. The adult moths are of 
medium or large size, have spindle-shaped bodie^s and narrow, strong 
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wings, some species resembling hawk moths, Sphingidae. The 
ant(mna(‘ of th(‘ males an* mostly bipectinate; those of the females 
an* (‘itlier v(*ry slightly bipectinate or ciliate. The colors are usually 
(lull, and the prol)oscis is lacking. 

The larvae are wood borers, many of them living in solid wood of 
livi^ tr(‘es wIktc from two to four years is required for development. 

Th(^ moths fly by night and lay their eggs on the bark of tnM S or 
within th(* tunnels from which adult moths have emerged. The 
cat(‘r])illars are nearly nak(*d and are grublike in form, though th(*y 
hav(‘ proh'gs as w(*ll as true l(‘gs. Th(*y pupate within a cocoon in 
the minc^ mad(? by tlu* larvae. When ready for tlie adult to (unerge 



Fi<}. ISO. Tho loopard aiotli, Zvuzrra /tt/nna L. «, foiiialo; h, male; c, larva in 
burrows; d, moth issuing from pupa casi*. X .•'5. (T.S. ])(/>!. Atjr. fiur. Fntomol. 

Ptnnl Qmir. Funmrs' Iiu(, IKiO.) 

the pupa works its way ])artially out from its ])uitow l)y means of 
baekward-projc'cting, sawlike spin(^s, oik* or two rovs o(*(*urring on 
each abdominal s(*gment. 

'J'Ik* family Cossidae is representcal in our fauna by thirty-four 
di‘serib(‘d sp(*ci(\s, many of them little known. 

The leopard moth, Zeuzera pyrina Tj., was introduced into 
th(* Unit('d Stat(*s from hkirope about 1879. It attacks shade trees, 
principally in the cities of the Hast. Kims, ch(‘stnut, poplar, ash, 
oak, and walnut are most commonly inf(*st('d, but almost any tree 
except conifers is liable to be attack(»d. 

The adult female is much larger than the male and is a f(*ebl(i flier, 
while the male is more sl(*nder with stout wings and broad, feathered 
antennae. Both sex(*s are spotU'd, giving the common name. 

Adults app(*ar in late May at which time the female d(‘posits her 
salmon-colored oval ('ggs in the crevices of bark. One to four eggs 
are placed in each group, each female laying a large numb(?r (800 eggs 
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have boon dopositod by a siiiglo female). Th(' hatch in 8 to 10 
days, and the young larvae^ bore into the branches, hollowing th(*ni 
out, so as to leave only a shell. When they later attack the larger 
limbs, they confine their work to the sapwood. The following year 
the bark splits over their mines, allowing other insects and fungi an 
excelkmt opportunity to enter and finish destroying the tree. 

Several methods of control have Ix'en recommended for the species 
belonging to this group. Cutting out badly infested trees, from which 



Fi(i. lUU. — The cjiriH*ntor worm moths, Prionoxystus robininc Peck. Male, above, 
female, below. NaUiral size. {Photo by Slingcrland.) 

numerous adults emerge annually to attack other trees, is well worth 
whihb Cutting out th(^ larvae or injecting carbon bisulphide into the 
mines is also a useful measure. 

The oak or hickory cossid, Cossula magnifica Stkr. — The adult 
moths emerge? during May and June and lay their eggs shortly after. 
Upon hatching the larvae first attack the smaller twigs, in which they 
tunnel out the center or pith. Next they attack the larger limbs; and 
finally in the early fall they are to be found attacking the main trunks 
of the trees or large lower branches into which they bore galleries 
parallel with the grain. 

Pecans, hickory, and oaks are subject to attack in the eastern and 
southern states. 
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The lesser oak carpenter worm, Prionoxysius macmurtrei 
Giu'r. - an^ dopositc^d in cracks and crevices of bark at the edges 
of wood or ev(‘n ii])on smooth surface of the host. From 50 to 250 eggs 
ar(^ to be found in a clust(‘r. These eggs hatch in 10 days or 2 weeks, 
th(^ caterpillars boring into the bark and leaving small bits of silk, 
borings, and excn'iiu'nt Ixdiind showing where the work started; 
at the end of the first scMison the larva will be 12 mm. long and will 
hav(^ (^xcavat(*d an ar(‘a of sev^eral scpiare inches in tlie bark where 
the wint(‘r is sjK'iit. During the second snmmer, work is ext(nided 
out along s('V(‘ral })rancli(\s into the sapwood or even into the lieartwood 
when' th(‘ sc'cond winter is ])assed. During the third summer the 
boH'r works in th(' heartwood to the very center of th(^ ire(^, and when 
th(' t !•('(' is lu'avily infestc'd the larger timn<‘ls cross and recross, forming 
a labyrinth of galh'ries running throngh the wood. The third winter 



is passed as pupae. Tlie adults 
euK'rgt^ to male and d(‘[)osit eggs 
the fourth season aft('r they are 
hateiied. All parts of tiie tree 
from small branclu's io trunk are 
subject to attack. WIk'ii small 
branches are attackc'd tlx'y are 
often kill(‘d, and tlx'se dead 
branches give additional ('vidence 
of attack. 

The same tre(‘ may ])e attacked 
year aft(*r year and s('i*\a' as a 
'M.)r()od tree'' from wiiich succes- 
.sivo g('nerations of moths spread 
to attack surrounding tree's. 

Pupation occurs in a silk-lined 
chamb(*r aX the (‘ud of the tunnel. 


Fkj. 101. -C!irjuMit(>r worms, PHonox- l^jinergeiice starts ill lat(‘ May and 

to the end of June when 
the pupa, by mc'ans of its sjunes, 
mo\'es to the mouth of the tunnel and projects sufficiently to allow 


the moth to ('scape. 


The sj)('ci(‘s works in various oaks in the ('ast('rn Uniti'd 8tat(*s and 


Canada. 


The carpenter worm, Prionoxystm rohiniae Pe(^k. This 

moth is sometiiiK's t('rmed the g(jat motli because of its offensive 
odor. The female has a wing expanse of 50 to 85 mm. and has gray 
wings w ith iriogular black lines and spots. The male is smalh - and 
has darker forewings and yellowish hind wings. It is widely iis- 
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tributed from the Atlantic to the Pacific Coast, the larvae boring in 
oak, elm, locust, willow, box elder, ash, and other broadleaf trees. It is 
sometimes very d(3structivc. TYu) life history is similar to that of the 
preceding species. For valuable tre(\s Burke suggests caging th(^ 
trunks to capture the emerging adults and prevent reinfestatioii 
annually. 

The poplar carpenter worm, Acossus cenierensis Lint., occurs in 
poplars from Quebec to New Jersey and Illinois. A. popvli Wlk. 
infest poplars and cottonwoods from the Atlantic to the Pacific Co;.st. 



Fig. 192. --Work of carpenter worm, Prionoxystus robiniae Peck, in })lack oak. 

The pine carpenter worm, Givira lotta B. & M. — The boring 
caterpillar is white and 82 mm, long when full-grown. It mines the 
outer portions of living bark of Pinus pomierosaj usually near the 
base. Pupation tak('s place in the tunnel. 

Since the caterpillars do not penetrate to the cambium, the direct 
damage is negligible. Indir(H;tly, the wounds offer ideal conditions 
for the entrance of other destructive insects and for the spores of 
injurious fungi. 

Ponderosa pines in the central Rocky Mountain region are hosts 
for this insect. 

The Zimmerman pine moth, Dioryctria (Pinipestis) zirnmermani 
(Grote), family Pyralididae. — The moth is about 12 mm. in length 
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with a wing expanse of 30 to 38 min. The sexes are very similar in 
size and color. The body is grayish, the forewings are shaded reddish 
on the basal and terminal fields, the middle spaces, marked off by 
W-shaped lines, are blackish and gray with white lines on brownish 
fields. The posterior pair of wings are pale yellowish white. 

The full-grown larva is about 18 mm. long. The head is brown 
with black mandibles, body naked with a series of dots from each of 
which issues a single bristle. The color varies with the host; in the 
yellow ])ine it is a dirty white, in the Douglas fir a vivid green. 

The iK'wly formed chrysalids are light brown in color, gradually 
Iw'coming darkc'r as the moth within develops. The chrysalis is 
cylindrical, about 18 mm. long, slender, and without spines on the 
segments. 

Th(' djit(^ upon which the adults b(^gin to emerge varies with 
latitude' and altitudes from April to Septembei, the greater number 
app(*aring during June and July. Mating takes place shortly after 
emergeiKH', and the feunale deposits her eggs in groups on the bark 
of the host. Tlu^ eggs hatch in about two weeks, and the' larvae bore 
into the tree* and give evidence of the attack by the mixture of coarse 
castings and brown borings which are thrown out through the entrance 
holes. When about half-grown the larva often leaves the place where 
it hatch(*s and bores into the tree, sometimes migrating s(‘veral feet. 
On reaching maturity it bursts the chrysalis skin, leaves the casting 
behind, and emerges through the thin pitch covering at the mouth 
of the tuniK*!. 

This insect is found throughout the United States. 

It has been re])orted as attacking the following species of trees: 
ponderosa pine, Pinas ponderosa; lodgei)ole pine, P. contorta; white 
pine, P. strobus; red pine, P, resinosa; Austrian pine, P. auslriaca; 
Scotch pine, P. ,sylvestris; Swiss pine, P. cernbra; and the Douglas fir, 
Pseadotsaga ta.rifolia. 

The nature of its ravages is the same in all its host plants. It 
causes ‘kspike tops^^ in mature timber and often kills outright large 
quantities of the younger stands or second growth. 

The moth recpiires old spike-top or defective tree's for brood trees 
from which to operate successfully. From these trees, which are 
common in the virgin forest and are often left for seed trees in stands 
that are under management, the moths go to the second growth and 
attack trees from a few inches to several feet in diameter. Healthy, 
vigorous trees seem to be preferred. 

Infestation is usually on the middle trunk. Seldom do the moths 
attack a tn'e less than 10 ft. from the top or base. The bark on 
infested areas shrinks, cracks, and appears as though it has been 
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subjected to heat. Large pitch tubes and masses of pitch or thin 
layers of it spread over the surface and so permeates the wood that the 
lumber cut from such logs is cither greatly reduced in value or useless. 
The inner bark becomes spongy, swells, and often bursts. The trunk 
takes on an unhealthy and rough appearance. Reinfestation takes 
place at the edges of the wounds, and so in a few years the tree is 
girdled, and the top dies. 

Good forest management will keep this insect in check. If seed 
trees are left, they should be cut as soon as the area is seeded up and 
not be left for tlie second cutting of the whole area. In any areas 
where the moth shows its pnvsence, cut all spike-top trees, lightning 
struck, and heavily branched mature tn^is for firewood or rough lum- 
b(n\ All infest(Hl trees cut should be used before spring or destroyed 
by burning. If these brood trees are removed, the anni will remain 
free from the ravages of the moth, since the natural eiunnies will take 
can? of the few that have escaped. 

Th(i larvae of Laspeyresia laricana (Busck), family Olethreiitidae, 
mine th(^ cambium of Larix ocxidentalis and Pseiidotsuga taxifolia 
in the north(‘rn Rocky Mountain region. 

The larva(^ of Laspeyresia leucohasis Busck attack the bark of 
Picea enyelnuinni and Larix occidentalis. 

BUTTERFLIES 

Of the six families of butterflies found in the United States two 
are wortliy of attention from the forest entomologist. The first of 
these, the Pieridae, are mostly white, yellow, or orange and have six 
well-dev(‘loped legs. The other family, the Nymphalidae, have only 
four well-developed legs, the forelegs being much shorter than the 
oth(‘rs. 


The Pierids 

Familiar examples of the family Pieridae are the so-called cabbage 
butterflies or “whites’’ and “yellows” of the roadside. The majority 
of the si)ecies an^ of medium size and white or yellow in color, some- 
times with dark spots. The larvae are mostly green, with longitudinal 
stripes of a lighter color. The chrysalids are naked, supported at the 
posterior tip and also by a silken bridle. They are distinguished 
from the other butterfly pupae by the conspicuous median pointed 
process on the head end. 

The pine butterfly, Neophasia menapia Feld. — The adult has a 
wing expanse of about 38 mm.; head and body black above, white 
below, covered with long, silky hairs. The wings are white with a 
black line along the costal margin of the forewings and a black pattern 
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aloiij; tho apiral margin of both wings. Tho markings of the male are 
darker than those of th(‘ feniak^. 

The full-grown eaterpillar is slightly more than 25 mm. long; the 
body is dark gr('(‘n witli two white stripes along each side. There are 
thrc'e i)airs of thoraeie l(*gs and four pairs of abdominal prolegs besides 
th(‘ anal prol(‘gs. 

Th(‘ chrysalid is 18 mm. long, dark green striped with white, and 
is atta(*h(‘d to th(' bark of the host tree, shrubbery, or other growth near 

by. 

Winter is ])a.ssed in the egg stage, and the young pale-green cater- 
pillars app(‘ar in Juiu^ and feed on the needles of various pines. They 
are gn'garious until about half-grown. Approximately seven weeks 



Kkj. pine buttorHy, N cophasia menapia Fold. Slightly enlarged. 

is r(*(piir(Ml for the larva to Ih^coiiu' mature. At this time it lowers 
its(‘lf to th(' ground, fastcuis the tip of the ])ody to any convenient 
obj(*et, and go(*s into the pupal state. Two to thr(*(‘ weeks later the 
adults appc'ar. Mating occurs very soon, and the femah^ deposits 
her light-gre(‘n ('ggs in rows of five to twenty on the m^'dles, usually 
high up in tlu' tre('. Tlu'se nunain until the following June. There Is 
only OIK' g('U(‘ration a year. 

This sp('ci{‘s, lik(' many other defoliators, appears in countless 
numb(*rs from tinu' to time, defoliat(\s large l)odies of timber, and then 
disa])p(‘ars oidy to reappear aftc'i* an int(*rval to n'peat the destruction. 
Thousands of acres of i)in('s are stripped of tlu'ir uec'dles and either 
killed outright or rendered an (*asy j)r(*y for otlu'r enemies. 

Uiuh'r ])resent forest conditions, man must depend upon the 
natural eiK'inic's to take' care of the situation or apply dust by the use 
of the airplane. Fortunately, the pine butterfly has several enemies 
the most im])ortant being an ichneumon fly, Theronia fulvescens Cress 
which parasitizes the caterpillars and is credited by Aldrich with 
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practically exterminating the butterfly in Idaho in 1898. Evenden 
credits natural enemies with endirg the epidemic in Idaho in 1923. 

The Brush-footed Butterflies 

The family Nymphalidae is the largest family of butterflies. Only 
a few of the 250 species arci of importance to the forester. 



Fkj. 194. The mourning cloak })uttcrfly, Euvanessn antiopa L. Larvae, pupa and 

adults. 


The family is characterized by peculiar forelegs which are reduced 
to small, brushlike processes without tarsal claws on the feet; these 
feet lie folded along the thorax. 

The chrysalids are naked, angular, and hang head down, suspended 
by the anal end only. 

Many of the common butterflies such as the monarch, Danaus 
archippus Fabr.; the red admiral, Vanessa atlanta L.; the painted 
beauty, V. virginiensis Dur.; and the cosmopolite, F. cardui L., belong 
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to this family. Tho larvae of some of these sometimes occur in 
astounding numbers and migrate for some distances in search of their 
favorite food. 

The mourning cloak or spiny elm caterpillar, Eiivnmsm (Aglais) 
antiopa L., sometimes occurs in destructive numbers on elms, willows, 
and other trees and .shrubs, often .stripping the limbs of their foliage. 
The larvae are blackish with a row of brown spots above. The body 

is provided with long, stiff, forked 



Fkj. 195. — 'Pho California, tortoise 
shell, Aulais californica (Bdv.). X .5. 
Pupae and adults. (Photo hy Miller.) 


spiiios. The adult is brownish blaek 
with the wings bordered with a 
ytdlow liaiid insider which is a row 
of blue or pur]ile spots. 

The California tortoise shell, 
Aglais ralifornica (Bdv^), is especially 
common in northern C^alifornia and 
southern Oregon. At times, like 
tl'.e Great ihisin tent caterpillar, 
it defoliates the (‘eanothus over 
extensive arenas in northeastern Cali- 
fornia, ofteMi killing it and thus 
producing a great fire hazard as 
well as d(\stroying oiu^ of the b(\st 
snow-re'taining factors that we have. 

Several of th(‘, Papilionidae or 
Swallowtail butterflies are also of 
economic impe)rtance on shade trees. 
Papilio rululus J3dv., which normally 
feeds in willow and poplar, is often 
common on the oriental sycamore 
in tho San Francisco Bay region and 
would be quite destructive if not 
held in check by parasites. 

that might be 
rangers clear across 
foliage of the honey 


Among the Ilesperidac' or skippers are also several 
mentioned Ikut. Epargyreas tityrus Fab. which 
the continent is often somewhat injurious to the 
locust, its preferred food plant. 
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CHAPTER IX 


SAWFLIES, HORNTAILS, BEES, AND ANTS 

Tlu' order Hyniciioptera is characterized by possessing four mem- 
branous wings usually with but f(;w veins and cells. The hind wings 
are smaller than th(! forewings. The mouth parts are formed lor 
chewing or for chewing and sucking. The ovipositor of the female is 
t)ft(!n developed into a piercing or .sawing organ or into a sting. 

'I’lie metamorphosis is complete. The larvae are usually grublike 
or maggotlike. In omi group th(!y arc caterpillar-like or .sluglike. 
'J'he pu])!ie may or may not be enclo.sed In a coc(;on. 

'rh(‘ members of this order are mostly beneficial; comparatively 
jew are injurious. Th(^ activities of the honeybee and many other 
bees in pollination or cros.s-fertilization of Howers are imjmrtant 
factors in tin* ))rodnctiou of fruit and se(‘ds. 'I'he parasitic forms, 
belonging to .s(‘veral different families, are resjxnisible for the control 
of many ini])ortant pests. 

''I'luf injurious forms are to be found in the groni)s of leaf feeders, 
leaf miners, .schsI chalcids, and gall mak('rs. 

Numerous systcuns of classification for this order have been 
proposed by different workers. Many of the old family names have 
been changed, and the familu's have been groupc'd into superfamilies 
or divided into subfamilies. The classification adojded by Com.stock 
in his “Introduction to Entomology” will be followed here. 

'Phe order is ilivided into thrc'e subordiws; the Chala.stoga.stra 
which includes the .sawllies and horntails; the Idiogastra, a small 
family of rather ran', para.sitic in.sects; and the Cli.stoga.stra which 
includes the rest of the families groupt'd into sc'vc'ral superfamilies, 

THE SAWFLIES AND HORNTAttS 

To tlu' suborder (^halastogastra belong all of the Hymenoptera 
that injure forest or shade tn'cs by feeding on foliage and many that 
bore into the wood. Tin* larva(' of some rt'semble caterpillars but 
differ in having more than five jiairs of prolegs; others are sluglike 
and slimy; still others, the wood borem, are cylindrical and have the 
abdomen tipped with a spine. Tlu' adults differ from other members 
of the order in that the abdoim'ii is broadly joined to the thorax and 
none of the basal segments is narrowed or constricted. 
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The Typical Sawfi.ies 

The sawflies family, Tonthrodinidae, include more than seven- 
eighths of the members of this suborder. Th(^ larvae of most species 
are caterpillar-like. They have well-developed true legs and six to 
eight pairs of prolegs. Some of the larvae are sluglike and are covered 
over with slime. 

Th(^ larvae of most species, like caterpillars, feed on the foliage of 
plants. Several species belonging to the genus Pontania attack 



Fiu. 19(). Larch sawfly, Lyyaconematus crichsonii, Grtnitly enlarged. (Can. Dept. 
Auric. Bull. 10, second series.) 


willows, causing conspicuous galls on the knaves or stems. A few are 
leaf miners. 

The larch sawfly, Lygaeoneviatus erichsonii (Hartig), is the most 
important sawfly attacking conifers. From time to time it appears in 
destructive numbers, defoliating extensive areas of larch or tamarack 
in Canada and the northern part of the United States. It may also 
attack some other trees and shrubs. 

The adult is a large, black sawfly with reddish bands on the 
abdomen. When ready to lay her eggs, usually in June or July, the 
female saws a slit in the terminal shoots of the larch and places 
the eggs in two alternate rows. This causes the shoots to curl. The 
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nowl> hatched larvae feed on the leaves just behind the terminal 
whorls. As they grow old(*r they move from one branch to another, 
stripping th(‘ leaves as th(*y go. The body is greenish, res(‘mbling the 
color of the undersides of lan'h leaf; the head is round and jet-black. 

I.itths can be dorus toward (‘ontroHing this insect in the swamp areas. 
Whesre it is possibles to reach the trees with a sprayer, arseuiical sprays 
ares effesestive. Inipe)rtatiejn of one of the K\irope‘an ])arasites has 
evidesntly ])re)ve‘d succe'ssful in Manitoba (Watson, 1931). 

Redheaded pine sawfiy, Neodiprion lecontei Fitch, is a common 
enesmy of s(‘ve‘ral spc'cies of ye)ung Junes. On account of the charac- 
teristies e*e)le)r e)f the* heael of th(‘ larvae it is ofteai callenl the' re'dheaded 
sawfiy. The' larvae fe'e'el in colonies on the ])ines ne'e'elle's, se)metim('s 
attacking the' te'uele'r i)ark as we'll. When full-gre)wn tlu'y are ye'llowish 
whites in e*e)le)r with re)ws of black spe)(s on the siele's. The'ies are two 
bre)e)els e‘ae*h ye'ar. This inse'e*t is knejwn te) e)e*cur as far south as 
Fle)riela anel as far we'st as the Mississippi River. 

In nurse'rie's anel })arks tlu'ses sawtlie'S may be ce)ntre>lle'el with 
arsesfiieail sprays (2 lb. of arse'nates e)f le'ael te) 50 gal. of water), e)r the 
larvaes inay be' kne)e‘ke'el from the* tre'e's a.]iel eaaislie'el. 

The introduced pine sawfiy, Diprion sitnile (Hart.), has ne)w 
besese)me we'll-e'stablishe'el in this ce)untry. It is fe)unel me)st e‘e)mme)nly 
in nurse*rie‘s anel intre)eluese'el e)rnainental si)e'e*ies e>f j)ine's. Inhere is 
elange'r, he)we've‘r, e)f its sj)re'aeling farthe'r. In Iuire)pes the'se' pe^sts 
are e;e)ntre)Ile'el by hanel pie*king or l)y jarring thean from thes tre'e's anel 
crushing the'in. Whe'ji me)re' e'xte'usive ce)ntrol iic'asure's are ne'ese'ssary 
file infe'ste'el tive's may be' spraye'el with arse'nate' e)i‘ le ael. 

The European spruce sawfiy, J), pohjtomovi Hart., has ree'ently 
be'e;ome firmly e'stablislu'd in i)arts of e'aste'ru Oanaela anel is doing 
muesh elamage to ])e)th the white' anel the' blae*k s|)nie e‘. As the' larvaes 
fe'esel e)idy e)n the olel foliage the; tresess are jiot kille'el l)ut their growth 
may be se'rie)usly re'tareleel. 

'^riie' larvae' hibe rnate' in ce)ce)e)ns on the grounel and are subje'ct 
te) the attae'ks of se've'ral natural enemies such as shrews and mice. 
Dusting with e*ale'ium arsenate fre)m an airplane woulel probably be 
feasible in se)me loe-alities. 

The spruce sawfiy. Neodiprion ahieiis (Harr.), attacks spruce and 
fir. AT. piudum (Nort.) is common on white anel harel pines. N. 
fahricii (Leae'h) and N, excitans Re)h. occur on some of the southern 
pines. iV. rohweri Mid. fee'ds on P. monophyla in California and 
P. edidis in Cede)rado. N. swamei IMid. is found on P. hmiksiana 
in Quebec. N. hurkei Mid. was reared from P. contorta in Me)ntana 
where it defoliated many trees. Abbott's sawfiy, N. ahhotti Leach, 
fe'eds on white j)ine and pitch pine in the East. 
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N, banksianae Roh. has caused considerable damage to jack pine 
in Minnesota, Idaho, and Montana during the past few yc'ars. N, 
grandis Roh. is a serious enemy of the yellow pine in Nebraska. Sonui 
years it defoliates many small trees and the tops of large ones. N, 
gillettei MacG. fecids on yellow pine in Colorado. 

Ponderosa-pine sawfly, N, fulvic^ps (Cress.), in the adult stage? is 
a black-bodied sawfly about 6 mm. long with prominent feathery 
antennae. The larvae, which are green slugs with black heads, feed 
upon the foliage of pond(?rosa pine. When full-grown (about 12 mm. 
long) they make a cylindrical, brown, papery cocoon which is attached 
to the needles and in which they change to the adult form. 



Fici. 197.- Yellowstone lodgcpole pine sawfly, NeotHprion hurkri Mid. Upper left 
male and female; (tenter right, egg pockets on nce<lle8 and young larvae fe(‘ding; renter 
left, larvae feeding on needles; upper right, hibernating larva nunoved from (^ocoon; 
lower right, pupa removed from cocoon. {U.S. Dept. Agr. Bur. KntomoL Plant Quar. 
Edmonston.) 


The sugar-pine sawfly, Neodiprion edwardsii (Nort.), is an insect 
similar to the pr(?ceding except that the adults arc ytdlow-bodied 
instead of black. The slugs feed upon the foliage? of sugar pine and 
western white pine in the Sierras. 

Several other undescribed species of Neodiprion attat^k the foliage 
of lodgepole pine, the true firs, and other conifers. 

Strongylogaster pacificus MacG. in the larval stage is a bluish-gr(?eii 
slug which constructs round, sawdust-packed cells in the outer corky 
bark of ponderosa pine, in which to pupate. The grubs probably feed 
upon the foliage of the pines. 

The cedar cone sawfly, Augomometenm libocedrii Roh., feeds in 
the cones of incense cedar in Oregon. 

There are several other species of sawflies, some of them unnamed, 
attacking conifers in the western states. But little is known of these. 

The elm leaf miner, Kaliofenusa ulmi (Sund.), mines in the leaves 
of American and European elms in the eastern states. 



340 


FOREST INSECTS 


The birch leal miner, Fmma fumHn King commonly minee 
/„ ot birch in N™ York. F. dohm, (Frechb.) mmca m 

thr Iravcs of Eiiwprnn oliiis and alders. 



Fi(i. 108,- - Work of mlar cone sawfly, Augomoiindcnus libocedrii lloh. 


ThK WkH-8IMNNIN(J and THK laiEAF-UOLMNd SaWFIAES 

'rii(‘S(‘ sjivvfli(‘s Ik'Ioiiji; to tho fa-iiiily Paniphilidao. Tlie body is 
robust ; 11 h* posterior marpii of th(‘ pronotuin is straight or nearly so; 
th(’ niesoiiotuiu and tli(' ovipositor are short. 1'h(‘ larvae have long 
sev(‘ii-.s(‘gin(Mite(l ant(‘nna(‘ and well-di'velojied thoraeic legs. 

The larvae* of the sjx'eies whose habits an^ known either build 
nests by tying the* halves of th(‘ir food plants together with a web or 
by rolling the (‘dge* of a h‘af into a tube. Both eoniterous and broad- 
leaved tr(*es an* in tested. 

Monterey-pine sawfly, Itycorsia sp., is another spe'ch's that infests 
coniferous tn'(*s. It occurs in the native groves of Monterey pines 
at l)(*l Monte*, C'alif., anel se)ni(*times strips nuinerenis trees of most 
of the'ir feiliage*. The* large tree*s usually re'ceiver fre)in tlie^ eh'foliation, 
but many small one*s die*. The> species might ])e*coine a serious pest if 
it she)uld ge*t inte) the* planted forests e)f Monterey j)ine in New Zealand 
and otlu'r parts of the* world. 

The adults of the Montere*y-pine sawfly appear e)n the foliage of 
the pine during the sjwing or early summer. They lay canoe-shaped 
eggs singly on the surface of the needles. The larvae feed within a 
nest formed by tying several needles together. In midsummer they 
become full-grown, drop to the ground, wriggle down 1 in. or more into 
th(* soil, curl up into a (piestion mark, and rest until the next spring 
when they pupate*, transform to the adult, emerge from the soil, and 
fly to the foliage to start another generation. 
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Several other species of Itycorsiaj of whose habits litth^ is known, 
infest pine in other parts of North America. One of thes(% /. zappei 
Roh., inf(?sts Austrian and white pine in Connecticut. 

The Xyelid Sawflies 

The members of the family Xyelidae can be distinguished by the 
form of the antennae and the venation of the wings. The l)asal seg- 
ments of tlui antennae are consolidated in such a way as to mak(^ what 
ai)pears to be a very long third segment. The fn^e part of vein R2 is 
present. 

The larvae feed on the foliage of hickory, butternut, pecan, and 
(4m. Some have l^een reported as inhabiting fir triH's. Xyela minor 
Nort. is found on pine wln^re it is said to fecnl on the staniinat(' flowers. 

These insc'cts are usually of little or no economic importance'. 

The Stem Sawflies 

Most of the larvae of this group, family Cc'phidae, bore into the 
stems of grass(*s and other plants, but some attack tn'C's and shrubs. 

The cedar homtail, Syntexis libocedri Roh., attacks th(‘ out(*r wood 
of incense cenlar in California and Oregon. The adults an' about 8 mm. 
long, black with greenish markings on the sides of the thorax, and with 
K'ddish legs. 


The CiMBKan Sawflies 

The family Cimbicidae inchuh's some of our largest sawflies. The 
body is stout. The si)iracles arc situatc'd in pleural sclerites on the 
sid('s of the abdomen. TIk' antenmu' are (davatc. 

The elm sawfly, Chnhex americana (T.c'ach), is a common, widely 
distributed species. It varu's gn'atly in color, and sc'veral vari(4di^s 
have b(H'n described. The body is st('(‘l blue or black with three or 
four yellowish spots on the sid('s. The feet and antennae are yellow. 
Th(' larvae' are greenish with a black stripe along the back and bla(;k 
spots around the spirack's. Th('y fc'ed on elm, linden, maple, and 
other deciduous tre(^s. C. pacijlca (Vc^ss., a brownish-red specic^s, 
occurs in the Northwest. C. ruhida Crc'ss. is reddish marked with 
black and limited to California and Nevada. It sometimes defoliates 
considerable portions of willows. 

The Hokntails 

The members of the family Siricidae are called horntails because 
the abdomen bears a hornlike proji^ction. This is short in the male, 
but in the female it is much longer and often spear-shaped. The 
ovipositor is long and is fitted for boring. It is attachc'd not to the 
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tip of tho abdomen but far forward on the ventral side. The larvae 
live in the trunks of trees where they are often destructive. They, too, 

have a prominent spine at the tip of 



the body. 

The pigeon homtail, Tremex 
columba (L.), is the best known 
representative of this group. The 
adults are 25 mm. or more long, 
blackish, with the head and thorax 
often reddish and black, appendages 
marked with yellow. 

‘^Thc adults of this species vary in 
color and marking; ])aK(Ml on these varia- 


Fuj. U)0. Tho xji^oon horntail, 
Trvrru-x cohtmhn L. X 1. {Jordan and 
KrUofjf/'s Animal Life.) 


tions, three fairly distinct races have 
been recognized, wliich to a considerable 
extent are gcf^graidiical, although their 


ranges ov(‘rlap. Tn tlie tyf)ical form, race columba, tin' abdomen is black, with 


oclier-yellow bands and spots along the sides: this is the common form in 


(im^bec, Ontario, and the northeastern 
lInit(Ml States. In the race aureus the 
ground color of the abdomen is yellow, 
and the markings Idack; this is the 
common form in the Hocky Mountains 
and is found on tlu^ north Pacific Coast. 
In the race serieeus the entire body is 
fulvous, the legs beyond the femora 
yellow, and the wings dark reddish 
brown; this race is found in the south- 
eastern (Tinted Stab's and as far north 
as Pennsylvania and west to ITtah’^ 
(Comstock, n)2d). 

The h'lnales lay tlu'ir ('ggs in 
maph', ('Im, oak, and beech. The 
ovipositor is often thrust into the 
bark for a distance of half an imdi 
or more. Not infrecpiently the 
insect is unable to remove the 
ovipositor from the bark, and the 
living or dead bodies are sometimes 
found fastened on the trunks of 
trees. 



Fm. 200. — The western horntail, 
Sirex arcolatus (Cress.). X 1. Larva, 
male (above) and female. (Photo hy 
Matthews,) 


The larvae are long, white, and cylindrical, often reaching a 
length of more than 50 mm. and a diameter of 6 mm. They make 
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irregular channels in the wood of the infested trees and thus do con- 
siderable damage. 

This and other wood-})oring horntails are usually held in check by 
ichneumon flies. ThaLessa Iwnalor (Fab.) may often be seen drilling 
in th(i bark of Tremeir-infested trees. 

The western horntail, Sirex areofatus (Cr(\ss.), is a common western 
representative' of this family. The fennale is dark, metallic blue with 
smoky wings. The' larvae' are ye'lle)wish white anel 25 to 35 mm. long. 
They are founel boring in the sapwood and heartwooel e)f pine', cypres . s, 



FkjS. 2()\. Liirv.'io and work of the western horntail, Sirex areolatus (Cress.). X 1. 

{Photo hy Matthews.) 

cedar, redwood, T)e)uglas fir, anel some other tren's. It t)e;curs thremgh- 
out the Rocky Mountain anel Pacific Cejast state\s, extending into 
British Columbia. 

The polished horntail, S, juvenciis (L.), is elark metallic blue with 
wings hyaline or slightly clejuded on the outer margins. It is widely 
distributed over the New England, Re)e*ky Mountain and Pacific 
Coast states, and in Canada. The larvae are) found in many different 
species of conifers. 

The California horntail, S, calif ornicus (Ashm.), is a large species 
with dark, metallic-blue body, buff-coloreel wings, and black legs. 
It is known to attack ponderosa pine, Jcffre)y pine, and Douglas fir. 
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Tlie malos axe about 12 to 18 mm. long, and the females from 25 to 50 
mm. long including the ovipositor. 

Behrens^ homtail, S. hehrensi (Cress.), is a small insect about 15 
mm. in length with the head and thorax blue-black and the apical 
segments of the abdoiiK'ii reddish brown. The ovipositor is very 
short. This specie's is commonly found attacking ponderosa pine and 
sugar pine, also cyi)r('ss and acacias in the San Francisco Bay region. 

The white-horned urocerus, Urocerus albicornis (Fab.), is found 
throughout Canada and northern United States and along the Paedfic 
Coast and into Arizoeia and New Mexico. It is black with the middle 
of tlu' antennae', che'cks, bases of tibiae, and tarsi white'. White spelts 
are' also se)me*time's fe)unel on the side's of the al)elonK'n; the wings are 
sme)ky. The' specie's attacks many kinels e)f conifers. 

The yellow-homed urocerus, U . jlavicornis Fab., is black with the 
ante'imae', tibia, tarsi, and se'cond, se'venth, and eighth abelominal 
se'gme'iits ye'llow or reeldish. The wings are suohyaline or yedlowish 
te)warel the l)ase\ '^riie fe'inale is 22 to 33 mm. long. The male is 
smalle'r with the thirel to sixth abdominal se^gnu'nts yellow. This 
s|)e'cies is wielely elistribute'el, being found in most regie)ns where pine, 
fir, anel e)the'r ce)nife're)us tre'e'S grow. 

The California urocerus, U, calif ornicus (Ne)rt.), has a dull and 
shining blae'k be)ely with ge)lelen-yellow wings. The antennae, cheeks, 
base's of tibia and tarsi, and a spot on the abdome'ii are' yellow. The 
fe'inale' is 2(S te) 35 mm. lemg. The male is smalle'r and has a reielelish 
e)r breiwnish theirax; the antennae, legs, and abelomen are ye'llowish rcid. 
The' larvae' are' founel in i)iiie\s and firs throughout the We'st Coast 
re'gion. 

Morrison’s homtail, Xeris moirisoni (Cress.), is fe)unel thre)ughout 
the' Heicky Meiuntain and West Coast states anel in British Columbia. 
It attae'ks various coniferous trees. X, spectrum (L.) has much the 
same elistribution. .Y. sp. is common in cypre^ss in central California. 

The members of the suboreler leliogastra, family Oryssidae, strongly 
resemble the horntails, but the'y may be readily elistinguished by the 
peisitiein of the antennae, which are inserted far bele)w the eyes just 
abo\'(' the mandibh's, and by the venation of the wings and the (;harac- 
t(‘r of the ovipositor. 

The larvae of this group, as far as known, are jiarasitic on wood 
borers. 

The western oryssus, Oryssus occidentalis (Cress.), has been shown 
by Burke to be parasitic on the larvae of several buprestids. 0. 
hopki?isi Roll., has been found in mines of a cerambycid. 

The members of the suborder Clistogastra are characterized by 
the base of the abdomen’s being greatly constricted, forming a slender 
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petiole between the thorax and the larger part of the abdomen. Com- 
stock lists forty families belonging to this suborder. Only a few of 
these are of especial interest to the forest entomologist. 


PARASITIC HYMENOPTERA 


The Buaconids 


The members of the family Braconidae arc small or of moderate 
size, often highly colored. The larvae are parasitic in the larvae ai d 
pupae of Coleoptera, Lepidoptera, and other insects. Some attack 
adult insects, and a few live on the bodies of th(‘ir hosts. Sev(irai 
hundred species, many of them widely distributed, are recorded from 
North America. 

The members of the genus Microbracon are parasitic on lepidop- 
terous and coleopterous larvae. M. pini Mues. is (common on the 
larvae of white pine weevils. M. xanthonotus (Ashm.) is a (common 
parasite of tent caterpillars. 

Coeloides hrunneri Vier. is an important parasite of DemirocUmus 
pseudotsugae Hopk., in the Pacific Northwest. C. pissodis (Ashm.) 
is a parasite on the white pim^ \ 

weevil, and C. scolytivonis (Cress.) \ / 

has been reared from the hickory ^ ^ /' 

bark beetle, Scolytus quadrispinosus 

The genus Spathius includes a 

group of species which are parasitic i vf v 

on various wood-boring coleopterous j V /I 

larvae. S. hrachyurus Ashm. is I \ 

recorded as a parasite of the white- 1 1 

pine w(^evil, Pissodes strobi Peck.; S, 
canadensis Ashm. is a parasite of 
Fhloeo sinus dentatus (Say) and Ips 
grandicollis (Eich.); S, claripennis 

Ashm. is recorded as a parasite of o r,. 

Polygraphus rufipennu (Kby.); S. 202.-Apanieles .p.^x'lO, and 

paUiduS Ashm. is recorded as para- cocoons, X 2 , on a caterpillar which 
feite of 7. grandicollis (Eich.); S. was killed by the larvae of the partite 

himillimus Ashm. is recorded from 

New York as a parasite of Agrilus bilineatus (Weber); S, tomici 
Ashm. is a parasite of Orthotomicus punctipennis (Lee.), Scolytus 
piceae Sw., and Polygraphus rufipennis (Kby.) ; Spathius trifas- 
ciatus Rly. is a parasite of the hickory bark borer, Scolytus 
quadrispinosus Say, and probably attacks various other species of 
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Scolytus. Spathius unifascintus Ashm. is a parasite of the hickory 
bark borer, Scaly im quadrisptriosus Say. 

Doryctea cingulnta (Prov.) attacks the larvae of Chrysoboihris malt 
Horn and Agrilus angeJicus Horn, as well as numerous other borers. 
Phaneroloma erythrocephala Roh. is parasitic on Carpocapsa toreuta 
(Grot(‘) in tlie coin's of yellow pine in Colorado, and P. laspyresia 
Roh. occurs on lln^ sann^ host in California. Aleiodes intermedins 
Cress, is common on tc'nt caterpillars. A, parasiticus Nort. is recorded 
as a parasites of N eadiprian ahietis (Harr.). 

The genus Apanteles includes a group of species parasitic on 
lepidopterous larvae. Prc'ciuently the dried, empty skin of a cater- 



Fkj. liOIi. — Apliids killed by the briieonid Aphidius sp. X 2. 


pilliir oovon'd over witli niimito cocoons may be found. The parasites 
lived ill tlic body of tbc host, until thi'y wi'rc fully grown; they then 
made their way through the body wall of the eati'rpillar and spun 
the cocoons from which the ailult braconids soon issued. 

Ayatitelex congregating (Say) attacks several species of sphinx moth. 
A. fumiferana Vicr. is an important para.site of the spruce budworm. 

The genus Icluieutes contains a fmv siiecii's that are parasitic on 
sawfly larvae. The genera Ilekon and Helconiilea include species 
parasitic on cerambycid larvai*. Co.vnophorus hopkinsi Ashm. is 
parasitic on some of the smaller Scolytidae. 

'Hie genera Aphidius, Diaeretus, Lysiphlebus, and others contain 
species that are important parasites of aphids. As the larvae develop 
within the body of the ho.st they cause the abdomen of the aphid to 
become swollen to more than twice its normal size. The adult 
escapes by making a neat circular opening on the dorsal side of the 
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host. Frequently large colonics of aphids are quickly destroyed by 
these parasites. 


The Ichneumon Fijes 

The family Ichneumonidae contains many of our best known 
parasites. Some of the species are small, but most of thcmi are of 
moderate size or very large. They an' important parasites of lepidoo- 
t(^rous, coleopterous, and other larvae. Some of them are secondary 
parasites, attacking important primary parasites. 

Megarhyssa lunaior (Fab.) is one of the largest of these. It is 
mostly dark brown in color and is parasitic 
on the larva of tluj pigc'on horntail. The 
extremely long ovipositor enables this 
ichneumon fly to drill a hole through the 
bark and into the heartwood in which a 
horntail larva may be working. She then 
lays h(u* (‘gg on or near the larva which is to 
s('rve as food for the parasite that hatches 
from th(^ ('gg. M, nortoni (Cress.) occurs 
throughout Boix'al North America. It is the 
dominant spc'cies in the mountains of the 
Pacific Coast. It, too, is a vc'iy large specie's, 
measuring from 25 to 38 mm. in length. 

The body is pale brown with yellow spots on Fm. 201. -AnichruMimon 
the sid('s of the abdomen, at least in the " nortoni 

f('male. The ovipositor is about twice as long 

as the body. The larvae arc parasitic on the larvae of Siricidae in 
living or dead conifers. M. atrata (Fab.) is a common eastern species. 

The spe(des of tlu^ gtniiis Labena are i)arasitic on buprestid and 
cerambycid larvae. 

The genus lihysm includes a few widely distributed species which 
are parasitic on Siricidae. R, alaskensis Aslim. occurs in the high 
mountains throughout western North America. It is wholly black 
with clear wings. R. lineolata (Kby.) and R. persuasoria (L.) are 
common eastern speedes. 

To the g(mus Ophion belong many of our common yellow-bodied 
ichneumon flies which are parasitic on many lepidopterous larvae, 
esp(icially those of the Geometridae. The Ophionini are nlostly 
nocturnal, especially abundant on the Pacific Coast, and apparently 
very beneficial. 0. bilineatus Say is found throughout Boreal North 
America. It is 10 to 20 mm. long and varies in color from pale yellow- 
ish to reddish brown. Many members of the genera XorideSy Deu- 
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teroxoridesj Ichneumortj and others are parasitic on wood-boring 
coleopterous larvae. 


The Phoctotrupids 

Most of the members of the superfamily Proctotrupoidea are very 
small, black or brownish, parasitic insects. Some attack the larvae 
of r3ij)tera, Coleoptera, or other orders of insects. Some are egg 
parasit(\s. The eggs of practically all orders of insects are subject 
to the atta(^ks of these parasites, and doubtless many injurious species 
are thus held in check, in a measure at least. 

THE CHALCID FLIES 

Numc'rically the Chalcidoidea is the largest superfamily of the 
Hymenoptera. Many thousand species are included in the group. 
Some of the species an^ of moderate size, but most of them are small, 
some very minute, measuring less than ,^4 mm. in length. 

''riiis group is of great economic importance because nearly all of 
its members are i)arasitic on insects. Eggs, larvae, pupae, and, in a 
f('w cas('s, even adults are subject to the attacks of theso little para- 
site's. Many destruc^tive leaf-feeding and wood-boring insects are 
attack('d by various species of chalcid flies. One subfamily, the 
Af)lu*lininae, includes species that attack aphids, scale insects, and 
aleyrodids. They are the most important factors in the natural 
control of many of these j)ests. 

Not all the nu'inbers of this su])erfamily are ptfrasitic. The 
subfamily I'kirytoiuiiiae include' semie species that are phytophagus; 
that is, the*y fe*eel e)n plant tissue. Wheat jointwe)rms anel strawworins 
be'le)ng to this group. 


Seed-infesting Chalcids 

The genus MegaMigmus is of considerable importance to the 
fe)re'ster, as it includes a number of species the larvae of which destroy 
the' seeels of conifers. The se'eels of deciduous trees and shrubs are also 
attacked by insects of this group. 

The adults are tiny, wasplike insects markeel by ce)mbinations of 
black and yellow cole)rs. The egg is deposited within the immature 
seed by driving the leing ovipositor through the protecting scales 
and bracts of the young cone. Oviposition occurs in the early spring 
or summer while the cones of the host tree are still in a tender growing 
condition. The puncture made by the ovipositor does not affect 
further growth of the cone which matures to its normal size. The 
larva feeds entirely on the inner tissues of the seed the outer shell 
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of which is not injured and continues to grow until it reaches normal 
size. Infested seeds resemble those that are sound and can be detected 
only by cutting so as to expose the inner seed cavity. The larva 
matures before fall and overwinters within the seed cavity. The 
pupa forms early the following spring, and the adult emerges soon 
afterward by cutting a small, round hole through the outer seed coat. 
The flight period corresponds to that of the early growth stages of 
the cones of the host tree. 

Usually the greater part of the brood emerges within a year after 
oviposition, but from 10 to 50 per cent of the larvae maj remain in 
the seed cavities throughout the second year. This habit appears to 
be an adaptation to conform to the intermittent seed-producing 
habits of coniferous trees. 

Control appears to be impracticable in the growing seed crops. 
Fumigation of stored seed will not prevent the damage that has 
already developed during th(^ growing period, but it has been recom- 
mended as a measure to prevent carrying the inf(\station into new 
localiti(\s where seed is to b(^ planted. 

Douglas fir seed chalcid, Megastigmus spermotroph^is Wachtl.— - 
This species attacks most commonly Douglas fir, Pseudotsuga taxifolia; 
it also occurs in the true firs, Abies concolor, A. grandis, A. rnagnifica 
and A, shastensis. It has been recorded throughout tlui Pacific 
Coast and southern Rocky Mountain regions. It was first found and 
described in 1893 from Douglas fir seed shipped from western United 
States to FiUrope. 

Heavy damage was recorded at Ashland, Ore., in 1913 when 
nearly 50 per cent of the Douglas fir seed crop of that year was found 
to be infested. Usually, the infestation is much lighter, from 2 to 
10 per cent of the annual seed crop being destroyed. 

The adult female is brownish yellow with the face and hind margin 
of pronotum yellow; the ovipositor is as long as the body, dusky in 
color, and usually strongly curved. Wings clear with dark-brown 
veins; the male is much lighter in color. The length of the female is 
about 3 mm.; of the male, about 2.5 mm. The full-grown larva is 
yellowish white with brownish mouth parts; its length 2.5 to 3.5 mm. 

Adults emerge in the field in April, May, and June, depending 
upon regional conditions, from infested seeds adhering in the cones 
or scattered in the forest litter. In southern Oregon oviposition was 
observed to occur late in April, throughout May, and during the first 
part of June. The females attack cones of Douglas fir from two to 
three weeks after the buds open. Eggs are deposited in or near the 
soft, milky seed which is just forming. Larvae develop within the 
seed during June, July, and August, each larva feeding in one seed 
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only during its nntirc dovolopmont. The inner portion of the seed 
is ontindy eaton, but tlie outer coat nunains intact externally rcscm- 
hliiig that of tho noriiKil need. Larvae are mature by September 
and pass the ovor\vint(*ring period witliin the so(‘d where they devel- 
oped. Pupae form witliin the seed during Febniary, March, and 
April. About 10 per c(mt of the ))rood pass through the second year 
as mature larvae. 



Fig. 205. Tlio lir soed chalcid, Megnslif/mus pinns Parf., in scods of Ahics cnucolor. 

X 2. {L'.S. Dept. A(jr. Bur, Bntomol. Plant Quar. Photo by Miller.) 

Fir seed chalcid, Megadiginus 'pinuf^ Parf. Lengtli 4 to 5 mm.; 
black with orange jnarkings; pronotuni with a larg(‘, reddish-orange 
area. Abundant in seeds of Ahia^ concolor in On'gon aiul California 
wliere 40 pen* cent of sec'd crop has lieen found to l)e infested during 
certain seasons; also found in A, gramlisj A, magnificat A. shastensis, 
A. nobilis, A, amabilis and A. venuda. 

Spruce seed chalcid, M. piceae Poh.- -Length 2.5 mm.; black 
with yellow markings. Ih'corded from Picea engelmannit sitchensisj 
and P. parnjana. Damage reported from Beulah, Colo., in 1913 
where about 8 per cent of seed crop was destroyed. 

The ponderosa pine seed chalcid, M. alhifrons Walk. — Length 
6 to 6 mm. ; black and yellow forewings with brown spot. Recorded in 
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the seeds of Pinus ponderosa in the southern Sierra region at Plaeer- 
ville and Northfork, Calif. 

Hemlock seed chalcid, M, tsugae Crosby. — ^Length 2.5 mm.; 


black marked with yellow; protho- 
rax with two yellow spots. Reared 
from seeds of Tsuga martenmnna 
hookeriana from western United 
States. 

Mountain ash seed chalcid, 

M, hrevicaudis Ratz. — ^Length 2.4 
mm.; black with yellow prothorax. 
Reared abundantly from seeds of 
Sorbus in New York State. 

Alpine fir seed chalcid, M. 
lasiocarpae Crosby. — Length 3.7 
mm.; thorax and abdomen black 
with yellow markings on sides. 
Reannl from seeds of A, laaiocMrpa 
from Colorado. 

Larch seed chalcid, M. lands 
Marc. — Length 2.1 mm.; general 
color black; yellowish markings on 
face, base of antennae, and coxae; 
abdomen shining bla(;k sometimes 
with three indistinct yellowish 
markings on the sides. living in 
seeds of larch, Larix laridjia, in 
New York. 



200. — Work of the ponderosa 
l)ine seed chalcid, M egastigmua a//n- 
frons Walk., in a ponderosa pine (^one. 
A larva and a pupa have been removed 
from seeds and placed on the axis of 
the cone. {U.S. Dept. Agr. Hur. 
EntomoL Plant Quar. Photo by Miller.) 


THE CYNIPIDS OR GALL WASPS 

Some of the membt^rs of this superfamily Cynipoidea are parasitic’ 
infesting dipterous larvae and aphids. The most common forms’ 
however, are gall makers, producing the conspicuous galls so often 
found on oak tret's and other trees and plants. 

Galls made by mites and aphids have openings through which 
the gall makers can pass. Those made by th(^ insects belonging to 
this group live in galls that are closed. The gall wasps must make a 
hole through the wall of the galls bt^fore they can escape. 

The California gall wasp, Andricus californicus (Bass.), makes 
the largest and most conspicuous of these galls. It is found on decidu- 
ous oaks all along the Pacific Coast. The adults are brownish and 
from 3 to 5 mm. long. Eggs are laid in the oak twigs and as soon 
as the larvae begin to feed the globose or reniform galls begin to 
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appear. These are greenish at first but later become tan or whitish. 
They may attain a diameter of 50 to 100 mm. There may be from 
one to several insects in a gall. 

Young trees may ho deformed by the pn'sence of numbers of these 
galls, and thus some injury may be done. 
When they become too abundant on small 
or particularly valuables trees they may bo 
gath(*red or knocked off. Control meas- 
ures are rarely nec('ssary. 

The large oak apple, A nipkibolvpa con- 
JluentuH (Harr.), is common on many of 
th(^ ('ast<*rn oaks. It is attached to the 
leaves and attains a diameter of from 18 to 
50 mm. 

The two-horned galls, A ndnrufi hicornis 
(McCracken & ICgbert), are found along 
the veins on the underside' e>r the California 
live oak h'aves. The portion of the h'af 
beyoiui the* galls soon dic's, a)>d badly in- 
fested trees may have much of their foliage 
injiired in this way. 

Cpnips tuimbilis Kins, is the common ()r('go?i sjx'cie's. 



t'lc. 207. 'rii(* Culifornij 

gall Hy, Am/rirufi califoniicui 
lias.s. X 0. iliasc Patcrann.) 



Fi(i. 2()S. — DilToreiit typos of galls made })y oynipids on oak leavoa and twigs. 


There are hundn'ds of other galls occurring principally on twigs 
and h'aves of various si)ecies of oaks, each species of gall wasp pro- 
ducing its ])('culiar kind of gall. They are sometimes of considerable 
import a iH'e on wooded estates. 
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THE ANTS 

Ants, family Formicidao, are among the most common and widely 
distributed insects. They occur in incredible numbers luuhu* almost 
all conditions. Many species live in dead or decaying wood, under 
the bark or mining deep into the wood. 




< 1 ^ 

Fi(}. 200. — The large black carpenter 
ant, Camponotvs hcrculeanus (L.). Winged 
females, left; winged males, right; wingless 
workers below. About natural vsize. 



Fig. 210. — Work 
of carpenter ants, 
(^amponotus sp., in 
cedar. 


The carpenter ants, genus Camponotus, include some of our largest 
ants. These often (construct their tunnels in stumps, fallen logs, or 
even standing trees. Structural timbers in buildings and bridges, 
telephone and telegraph poles, railroad ties, and other wood in contact 
with the ground are all subject to their attacks. The damage usually 
is slight, but it may be of miudi importance. 

The large black carpenter ant, Camponotus herculeanus (L.), is cos- 
mopolitan in its distribution. It has long been known to attack 
decaying or even sound timber. Graham (1918) reports that the 
subspecies pennsylvanicus DeG. attacks living white cedar ni Minne- 
sota, often causing considerable loss. 
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Some ants arc beneficial acting as predators on harmful insects. 
Formica haemorrhoidalis Emery is one of the important predators of 
the western pine beetle. 


BURROWING BEES AND CARPENTER BEES 

Many of the carpenter bees look much like bumblebees, but they 
can b(^ (listinguish('(l by the fact that the females have a dense brush 
of hairs on the hind l(^gs instead of th(^ pollen basket found on the 
bumblebees. The carpent(T bees are usually shiny black and without 
th(‘ striking yellowish or reddish markings commonly seen on bumble- 
bees. They make their nests in fence posts, telephone or telegraph 
poles, or bridgcj or oth(‘r exposed structural timbers. They may 



Fiu. 211. Mountain carpenter bees, Xylocojm orpifex Smith, X .8, and examples of 

their work. 


attack almost any kind of sound or slightly decayed wood. The 
burrows usually go straight into the wood for a short tlistance, then 
turn upward for a distance of 6 to 12 in. or more. As these bees often 
octair in colonies, they may be very destructive to building timbers. 
In many ])arts of the country they are very annoying indeed. 

The carpenter bee, Xylocopa virginica Drury is one of the 
most widely distributed species throughout the East. It builds 
its nest in solid wood. 

The mountain carpenter bee, X. orpifex Smith, is a large black 
bee 12 to 17 mm. long. It is common in the foothills and mountains 
along the Pacific Coast. X. calif ornica Cress, and other species 
are also widely distributed in the Pacific Coast and Rocky Mountain 
states. 
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LEAF-CUTTER BEES 

The members of the family Mega(diilidae build their nests in solid 
or decaying wood or in st(Mns of i)lants. In building these nests they 
use bits of leaves which they cut from tlu' leav(\s of various plants. 
Although this work may be conspifuous, it is seldom of any ecjonomic 
importance. 
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CHAPTER X 


APHIDS, SCALE INSECTS, AND OTHERS 

Aphids and scale insects belong to the order Homoptera. This 
order also includes many other insects which vary greatly in appear- 
ance and habits; so it is difficult to give a set of characteristics that 
will include all of the forms. The winged forms have four mem- 
branous wings which are of the same textun^ throughout and are 
usually held rooflike over the body when at rest. The mouth parts 
are formed for piercing and sucking. The beak arises from the hind 
part of the lower side of the head, and the head, in some of the families, 
is bent under so far that the beak seems to arise from between the 
first pair of legs. 

Most of the members of this order are plant feeders. Many 
species secjretc an abundance of a sweet, sticky substance known as 
honeydew. This falls on the leaves or other parts of the liost plant, 
causing a disagreeable condition, especially when a black, sooty fungus 
grows in the honeydew, often covering the fruit and leaves with a 
black soot or mold. Most families contain some species of more or 
less importance as enemies of shade and forest trees. 

THE PLANT LICE OR APHIDS 

The plant lice or aphids were formerly .all included in the family 
Aphididae, but systematists now recognize two or mon' families in 
this group and in order to show their close relationship include them 
all in the superfamily Aphidoidea. 

The marvelous life histories and habits of the aphids make the 
group one of th(' most interesting of all insects. They are all plant 
feeders, sucking the juices from the leaves, stems, or roots of their 
host plants, and some of them are of very gnait economic; importance. 
Many species attack shade and forest trees. Some cause more or 
less conspicuous galls or swellings on the leaves, stems, or roots. In 
most species winged and wingless generations appear; often both 
forms may be; found on their host at the same time. Some of them 
are restricted to one host or to closely related hosts. Others pass one 
part of their lives on one host and another part on another host not 
at all related to the first. 

The wings are very delicate, membranous, and furnished with 
a few simple veins. The types of venation are characters much used 
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in classification. Tho boak is four segmented and may be short or 
as long as or longer than tlu' body. The number of antennal segments 
varies from thna^ to six. TIk^ comparative length of the segments 
and the pr(‘S(‘nce and distribution of certain sense organs, known as 
sensoria, aid in idem ti Tying the species. 

The s(‘cretions from the body of aphids play an important part 
in tludr liv(‘s. Some' sp(‘ci(‘s secrete a waxy or woolly substance which 
may cover th(‘ inseu-t, and this affords considerable protection. Nearly 
all sp(ud(‘s excr(‘t(' a s\v(‘(‘t, sticky substance which may collect in 
drops on the' l(‘av('s of the plant. This is known as honeydew, and 
it was foruK'rly su])posed to come from the two tubes or cornicles that 
ar(‘ found on the' dorsal ])art of the sixth se^gmemt of the alxlomen of 
many sp(‘ci(‘s. It is iiow known that th(^ honeyde'w issues in drops 
from th(i aliiiKMitary canal. Fli(‘s, ants, wasps, ami many other 
insects an^ v(‘ry fond of this honeydew, and tb“y will often be seen 
swarming around a tr(‘(‘ or bush (hat is inf( steel wit h aphids. Some 
s|)(*(a(^s of aphids ar(‘ cai*(‘fully prot(*cted and canal for by certain 
kinds of ants. 

The black, sooty fungus which grows in th(^ honeydew that is 
s(‘cret(al by aphids, scak' inse'cts, and soim^ oilum Homoptera usually 
mak(\s a tr('(‘ look dirty and disgusting, and it also interferes with the 
proper functioning of tin* leave's. Hom'yeh'W dripping to the ground 
or sieh'walks from aphid-iidVste'el shade* or park trees mak(3S conelitions 
most unpl(‘asant for ])(‘d(‘strians anel otlu'rs. 

Tiik Typkjat. Aphids 

To this family, A])hidida(', bedong the typical aphiels. Different 
spc'eries vary in the* ele'tails e)f their life* histe)ry, but the folle)wing account 
will inelie*ate*, in a ge*ne*ral way, what may be e^xpe*cte*el fen some of 
our cornine)!! ibrms. 

In the spring the*re* hate*he*s fremi the overwintering eggs which 
have beam laiel e)n the* ])rimary he)st jdant in the* fall a generation of 
wingle'ss, parthe*ne)ge*ne*tie , vivi])are)us females known as the stem 
motlu'rs. These* fe*e*el e)n the primary host plant and in a few days 
be*gin to proeluea* ane)the*r ge*ne*ra.lion of wingle*ss, parthenogenetic, 
viviparous fe*males whie*h are known as the wingle'ss agamic forms. 
The'se*, te)o, se)e)n ]ne)elue*e aneffher gene*ratie)n e)f their kind; and then 
in rapiel sue*e*e*ssie)n a se*ries e)f generatie)ns may fedlow. This, of 
ce)urs(', pro\dele*s fe)r a gre*at ine*re*ase in numbers in a remarkably short 
time. 

After a few genera tiems — only one or two in some species; several, 
in others — there appears a winged, agamic form which migrates to the 
secondary host. IIe*re other generations of wingless, agamic forms 
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arc produced. Then follows another generation of winged, agamic 
forms which migrate back to the primary host. This generation 
gives birth to the sexual forms, males and females. After copulating, 
the females lay the eggs which are to pass the winter on the host plant. 
The S(ixual forms differ widely in appearance and habits in different 
species and groups. It must be remembered that there are many 
exceptions and variations to the foregoing generalized life history. 

Almost every tree, and we might say almost every plant, is subject 
to th(^ attack of one or more species of aphids. Usually little or no 
damage is done, but at any time conditions may be particularly 
favorable to the development of these little pests, and a species that 
is usually of no importance may become of considerable interest on 
ac(50unt of its great numbers. We can list here only a few of the 
most common species that may be found on our forest or shade trees. 
For convenieiK^e w(i shall group them largcdy according to their habits 
and shall mention first those that attack the leaves of conifers and 
(h^ciduous trees, then follow with the species that attack the twigs and 
stems. 


Aphids Attacking Contfkuous Needlks 

The spruce aphid, Aphis abietina Walk., is probably the most 
d(\structive aphid found attacking coniferous trees. This small, 
dark-green insect is a holarctic species widely distributed through 
southern Europe, Asia, and North America where it ranges along 
the Pacific Coast from British Columbia to California. It feeds on 
th(^ needles of nearly all species of spruce, causing them to turn brown 
and fall to the ground. It is particularly destructive to Sitka spruces 
of the tideland belt along the Pacific Coast and in some years causes 
such (complete defoliation that thousands of trees are killed by it. In 
1918 it is reported to have destroyed 15 per cent of the spruce along 
the tidelands of the Pacific Northwest. Again in 1930 it (caused 
serious damage in this same region. In other years it causes a partial 
defoliation which seriously weakens the trees and makes them very 
unsightly. The aphids pass the winter on th(i spruce needles as 
apterous females. These give rise to several generations during the 
spring and summer months when most of the injury is sustained. 
During the summer months they leave the spruce for a secondary or 
alternate host which is unknown at present, and then late in the fall 
winged migrants return to the spruce. 

No practical remedy for the control of this pest on forest trees has 
yet been devised. On shade and ornamental spruce, it can be con- 
trolled by spraying in the early spring with such contact insecticides 
as oil emulsions or nicotine sulphate solution. 
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The Monterey pine aphid, Essigella californica (Essig), is often 
found very abundant on the leaves of Monterey pines in California, 
on pondorosa pine and Douglas fir in Oregon, and has been reported 
from other pines as far oast as Maine. 



Fkj. 212. (Hnara occidentalis (Dav.), on Abies grandis. X 3. 


Aphids Attacking Limbs and Twigs of Conifers 

The genus Cinara now includes many species formerly grouped 
in the genus Lachnus, Systematists are not agreed on the generic 
concepts of this group, but here wc follow closely Gillette and Palmer 
( 1931 ). 

The life histories of the members of this group are very similar. 
They occur on pine, spruce, and other Pinaceae, spending their entire 
life on their preferred host, not migrating to others as do many species 
belonging to other groups. The winter is passed in the egg stage. 
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The first few generations in the spring are apterous, viviparous 
females. Later winged females occur, and finally winged or wingless 
males and oviparous females. 

They feed chiefly on the bark, occurring in dense colonies on the 
smaller limbs and twigs. They produce great quantities of honeydew, 
and the infested trees are often covered with the sooty mould which 
grows in this secretion. 

Only a few of the many species can be mentioned here. 

The red-cedar aphis, Cinara sabinae (Gill.), often occur?^ in 
clusters on the twigs and smaller branches of red cedar in the East, 
frequently killing the infested portions of the trees, sometimes causing 
the death of the entire tree. The aphids usually leave the trees during 
the summer before the effect of their presence is noticeable on the 
trees, and thus they often escape notice. They are only about 3 mm. 
in length, and their dull-reddish color makes it difficult to detect them 
on th(i red bark of the host plant. 

This species is also recorded as occurring in large colonies on 
Juniperus scopulorum in Colorado. 

The white pine aphid, (7. strohi (Fitch), is a widely distributed 
species in Eastern and Middlewestern states, probably occurring 
throughout the range of its host plant, Pinus strohi. The general 
color is blackish with white, pniinosc markings. It is sometimes very 
injurious to young pines. 

The sylvestris aphid, C, pint (L.), is found in most localities where 
its European host Pinus sylvestris is planted. The body is reddish 
brown with numerous dark specks and a pai^ of large spots behind 
the cornicles. The legs are yellowish red to dusky. 

The ponderosa pine aphid, C. ponderosae (Will.), is metallic 
golden brown with more or less distinct darker longitudinal rows; 
cornicles and legs black. This species is found on Pinus ponderosa 
in the Rocky Mountains and West Coast regions. 

The lodgepole-pine aphid, C, oregonensis (Will.), is brick-red in 
color with legs and antennae yellowish brown. It occurs on Pinus 
contorta and P, ponderosa. 

The arborvitae aphid, C, tujafilinus (Del.G.), is brownish with a 
pruinose pattern. It infests the limbs of arborvitae, cypress, and 
some other conifers. 

C, abietis (Fitch) is often very abundant on the terminal branches 
of spruce trees in midsummer. The wingless females are blackish, 
pubescent, with a faint, ashy stripe along the back. C, australis 
(Ash.) is a southern species occurring on the young branches of 
southern pine in Florida. C, occidentalis (Dav.) is a dark-green or 
brownish aphid often abundant on lowland fir on the West Coast. 



362 


FOREST INSECTS 


C. curvipes (Patch) occurs on Abies balsamea in the East and has been 
found in Oregon and California feeding on the roots of white fir 
r(?productiori. 

The cypress aphid, Siphonatrophia cupressi (Swain), is a largo 
greon aphid which iiifo.sts certain cypress in southern California. 

Mindarus ahietinas Kocdi attacks th(^ twigs of spruce and other 
conif(Ts, ()ft(‘u distorting and sometimes killing them. 

Arums Attacking Broad i.eaf Trees 

The aj)hids attacking })roadIeaf trees are so numerous that only a 
few of the Ix'tter known species can be mentioned here. 

The Norway maple aphid, Periphyllus (C haitophorus) lyropicius 
(K(*ss.) is a y(‘llowish-green, brown-marked aphid which is frequently 
very abundant on the underside of Norway maple leaves throughout 
th(‘ gn'ater part of the sumimT. The antennae are long and hairy 
and ar(‘ mark(*d with brown near the tips. The cornicles are short 
with black tips. The older insects are usually darker, the brown 
markings sonK'times covering most of the upper sides of th(^ insect. 
Winged f(*nuil(‘s sometimes a])pear, Imt they are usually not common, 
ddiis sp(‘(*i(‘s excr(‘tcs an abundance of honeydew so that walks and 
oth(U’ plac(‘s under infested tn^es often become sticky. A gn^it deal 
of th(‘ hoiK'ydcw clings to the surface of the leaves, and the black 
fungus d('V(*lops in it. Fre([uently many of the leaves will drop from 
th(' trees on account of the injury inflicted by this aphid. 

The painted maple aphid, Drepanaphis acerifoliac^ (Thos.), is a 
]n*(*ttily marked litth' ai)hid which is often found on th(‘ surface of the 
leaves of many s])eci('s of maple. The body of the wingcnl forms is 
mark('d with gray and black, while the apterous forms are pale yel- 
lowish. Th(' wings are attractively marked with brownish lines along 
th(‘ vc'ins. While* this sj)eci(*s is usually not so abundant as the pre- 
e'oding e)ne, it sonu'time's occurs in numbers great e*nough to do con- 
si(le*rable injury. 

The common birch aphid, Calaphis hetxdaecoleuH (Fitch), is a 
large, gre'cnish or yellowish species with very short cornicles. It 
is found on the* undersiele of the birch loaves, particularly the cut- 
leavenl variety. It proeluces great quantities e)f honeydew. The eggs 
are laid in cracks or crevices in the bark. It has a wide distribution. 

The European birch aphid, Euceraphis hetulae (Koch), is a large 
green and black aphid which may be readily distinguished from the 
e*ommon birch aphid by the flocculent, waxy secretion which covers 
the body of the insect. It is widely distributed and infests all kinds 
of birch trees. 
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The chestnut aphidi Calaphis castaneae (Fitch), is a small, pale- 
yellow species found on the underside of leaves of chestnut and 
hickory trees. 

The elm leaf aphid, MyzocalUs ulmifolii (Mon.), is a pale-yellow or 
pinkish aphid which is frequently found on the underside of the elm 
leaves. The winged adult is yciiowish green and resembles clos(d\ 
the color of the veins of the leaves on which it is found. The antennal 
segments are tipped with black. The cornicles are short. 

The hawthorn aphid, Aphis crataegifoliae (Fitch), is sometim ^s a 
very troublesome pest on hawthorn trees, often covering the terminal 
twigs and leaves. Its presence causes the leaves to become curled 
and distorted. It is usually dark green in color. 

The cloudy -winged oak aphid, MyzocalUs hellus (Walsh), is a 
small, yellowish species marked with black lines on the sides of the 
prothorax and with cloudy markings along the anterior margins of 
both pairs of wings. It occurs on many different species of oaks 
throughout the country. 

The linden aphid, M. tiliae (L.), is common on linden trees in both 
eastern and wc^stern parts of the United States. It is yellowish 
black with clouded wings. 

Many species of aphids feed on the (nlges of the leaves or near 
the tips and cause the affected parts to be folded over, thus effectively 
protecting the insects. Others cause conspicuous and characteristic 
galls to appc'ar, usually on the underside of tlu‘ leavc'S. 

The chokecheny aphid. Aphis cerasifoliae Fit(;h, curls the leaves 
of chok(icherry, wild (;herry, and wild plum wherever it occurs. 'The 
wingless forms arc pale greenish with dark markings. The winged 
form is bright green and black. 

The manzanita leaf gall aphid, Tamalia coweni (Ckll.), rolls 
the edges of the manzanita leaves, causing conspicuous greenish or 
reddish, gall-like structures. The aphids living in the galls are 
brownish or dark gnumish with darker markings. The winged migrat- 
ing forms are dark green and black. 

The woolly apple aphid, Eriosoma lanigera (Haus.), is best known 
as a pest of apple trees, but in some regions at least the winter is spent 
chiefly on the elm trees. In the spring the new elm leaves are attacked 
and badly curled and distorted. In the early summer this aphid 
migrates back to the apple trees. 

The woolly elm aphid, E, americana (Riley), also causes curling 
and rosettes on the elm trees. The protected pockets thus formed 
are frequently filled with the aphids and the honeydew which they 
secrete. Sometimes the aphids become so abundant that they cannot 
be protected by the folded leaves, and many of them ^viW be found 
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over the surface. At this time the winged forms are produced and 
migrate to the apple trees for the summer. 

The European elm leaf -curl aphid, E. ulmi (L.), overwinters on 
the elm tree and causes a curling of the leaves in the spring. It 
migrat(‘s to the currants in the summer. 

The poplar gall aphids. — There are several spec*ies of aphids 
belonging to the genus Pemphigus which pass the winter on poplar 

and cottonwood trees, producing galls 
on the leaves or stems in th(‘ spring and 
later migrating to the roots of weeds or 
cultivated plants for the summer. 

The poplar stem gall aphid, Pemphi- 
gus populicaulis Fitch, is common on 
several specie's of poplar. Tt makes a 
conspicuous gall on tlu- i)etiole at the 
base of the leaf. This gall is usually 
reddish in color and has a long, slitlike 
opening on one side. P. popiditrans- 
vei'sas Riley also forms more' or less 
regular galls on the })etioles of poplars 
and cottonwoods. These galls have 
transverse openings. Th(‘ sunurn'r hosts 
are said to be various crucib'rous plants. 

The poplar twig gall aphid, P. 
populiramulorum Riky, forms galls on 
the twigs or on the bases of the leaf 
petioles. 'Hie o])enings are usually longitudinal. 

The poplar vagabund aphid, Mordwilkoja vagahundus Walsh, is a 
spi'cies that cause's large, corrugated galls on the tips of the* twigs of 
s('\('ral s])('ci(*s of poplars. The galls are at first bright green but 
lat(*r turn black and become* wejoely. 

The witch hazel cone gall aphid, Hnrmaphis harnamelidis 
(Mtch). 1 he* winter egg.^ of this spee*ies are founel e)n the twigs of 
witch hazel. The stem mother attacks the lowe*r surface of the 
young le*ave's anel cause's a cone’-shapeel gall on the U])per surface of 
the le'af with an eipening on the lower surface. The ne'xt generation 
migrate*s to bire*he*s where several generations v hie‘h differ remarkably 
freim e'ach other occur. Later in the fall a generation occurs which 
migrates back to the witch hazel. 

The spiny witch hazel gall aphid, Ilamamelistai spinosus Shim, 
attacks the flower buds, causing them to develop into a large, spiny 
gall within which the second generation is developed. Late in the 
fall the winged generation migrates to the birches, where an interest- 
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ing series of generations occurs, the last generation of the birch causing 
gall-like deformities on the leaves. In these deformities a generation 
is produced which migrates back to the witch hazel in the early 
summer. 

The elm cockscomb galls produced by Colopha ulmicola (Fitch) 
and Tetraneura graminis Mon. arc similar galls on the leaves of the 
elm. 

The term ^'cockscomb^^ sufficiently describes the appearance of 
these galls. They open on the underside of the leaves, and the 
generation that migrates from them passes to certain gras.ses which 
form the secondary host. 

The dark oak aphid, Myzocallis discolor (Monell), is a smoky, 
winged species which feeds on Quercus gambellii and Q. iitahensis in 
Utah. 

The speckled poplar aphid, Chaitophoroides populifoliae (Fitch), 
is abundant from Utah to Idaho where it feeds on the apical leaves 
and tender twigs of poplars. The wingless forms are red brown with 
white, or flocculent patcdies over the body, length 2.5 mm. 

The giant hickory aphid, Longistigma caryae (Harris), is one of 
the largest aphids, the body reaching 6 mm. in length. It is often 
found clustered on the underside of the limbs of hickory, maple, and 
other foH'st trees. 

The giant willow aphid, Lachnus salignus (Gmel.), is another of 
our very large, widely distributed aphids. It is characterized by a 
large, black tiiberck^ near the middle of the back. The body is coverenl 
with fine, i)owdery-white wax. It usually occurs in colonies on the 
trunks and branches of willows. 

The alder blight aphid, Prociphilus tessellatus (Fitch), occurs 
in dense masses on the branches of alder, the flocculent covering 
often making them very conspicuous. 

The beech blight aphid, P. imbricator (Fitch), occurs on both the 
twigs and tlie leaves of the beech tree and is covered with a conspicu- 
ous, downy excretion. These insects have a habit of waving their 
bodies up and down and excreting a quantity of honeydew when they 
are disturbed. 

For lists of aphids, particularly on conifers, those interested 
should consult the following references: 

Patch, 1912; Wilson and Vickery, 1918; Wilson, 1923; Kssig, 1926; Knowlton, 
1930; Gillette and Palmer, 1931. 

Control of Aphids 

Fortunately, aphids are attacked by many predaceous and parasitic 
enemies which, as a rule, keep them from becoming destructively 
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abundant. The larvae of syrphid flies, lacewing flies, lady beetles, 
and other predaceous enemies are very efficient in this work. Para- 
sitic Hymenoptera, especially the braconids, often destroy whole 
colonies of aphids in a remarkably short time. But under some 
favorable conditions the aphids may escape their natural enemies for 
a time at least and iner(‘ase unduly, and considerable injury may be 
done to the host tre(‘S. 

In the f()r(‘st it is impracticable to use artificial methods of control 
for these pests, but it is often well worth while to use control measures 
on park and shade trees. 

Th(^ soft l)odies of th(‘S(‘ insects make them i)articularly susceptible 
to the efT(‘cts of contact insecticides. Nicotine sulphate used as a 
liquid si)ray or as a dust is, as a rule, very effective. For those aphids 
whos(‘ bodi(‘s are mon' or l(‘ss covered with a mealy or woolly s('(u-('tion 
it is oft(*n advisable' to add a little soap or soap and oil to the spray 
solution. For those species that curl the leaves it is usually best to 
spray the tree with oil or lime-sulphur while it is dormant or with a 
combination of 5 parts of oil and 5 parts of lime-sulphur to 100 gal. of 
water in an attcunpt to reach and kill the eggs. After the leaves have 
b(‘(‘n curb'd by th(^ aphids the only remedial measures is to remove 
th('m from th(‘ tre(*. This can, of course, be done profitably only 
on v(*ry small or ('sp(‘cially valuable trees. 

THE ADELGES AND THE PHYLLOXERA 

Two subfamilies of plant lice, regarded l)y soim* as two distinct 
famili('s, are recognized in this group. 

'rh(' Ad('lg(*s, family Phylloxeridae, subfamily Adelginae, include 
a group of species that have been known Tinder the generic name 
Chernies. Unfortunat(*ly, it has been necessary to change the name 
Chernies to Adelges, and so the subfamily name had to be changed also. 
Most of the species lu're described under the generic names Adelges 
and Pineus wen' formerly known under the generic name Chermes. 
Pineus has four abdominal spiracles; Adelges has five. 

The plant lice belonging to this subfamily attac^k only coniferous 
tr('('s, and two different species of host trees are used in completing 
the lif(' cy(de. The primary host tree is ahvays a member of the 
genus Picea upon wiiich the insect causes a gall. The insects emerging 
from the galls migrate to the secondary host which is another conifer. 
Here the insex'ts live upon the needles and twigs or bark but do not 
|)roduce galls. There are several generations in the life cycle, usually 
five, all but one of them consisting of females only, and reproduction is 
parthenogenetic. In the other generation sexual forms are produced. 
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Annand (1928), who has rocoiitly monographed this group, 
describes in detail the life cycle of several species. 

Cooley’s adelges, Adelges cooleyi (Gill), like all other Adelges 
starts its life cycle on the spruce wluu’e the wintc'r is passed as imma- 
ture, minute, dark-brown or black lice Avhicli hibernate under bark 
scales on the twigs near the terminals. Acti\'ity starts in early April. 
The young feed by sucking sap from the tree and aftc'r a series of 



moltings become mature stem mothers. Th(‘ stem mothers secrete a 
covering of wax under which a large numlx'r of eggs ar(‘ deposited. A 
week later the eggs hatch, and the nymphs sc'ttle down at the bases of 
the young iKHidles. A gall begins to form and develops rapidly so 
that at the end of a few days the structure is completes The galls 
vary in size from 12 to 75 mm. in length and 12 to 18 mm. in diameter. 
The gall at first is either green or purple; later it changes to reddish 
brown. It contains from 30 to over 200 chamb(^rs, and each chamber 
from one to twelve young insects. They develop within the closed 
gall until June when the gall begins to open, and the nymphs come 
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fortli, settle on the needles, and soon molt for the last time, becoming 
mature winged forms which migrate to the Douglas fir within a few 
hours. Upon reaching the new host from 100 to 150 eggs are deposited 
which hatch in a week. The young settle on the underside of the 
iKicdU's where little development occurs until the following spring 
when they develop rapidly, becoming fully mature in May. From 
thirty to sixty eggs are deposited which hatch in about three weeks, 
"riiis is a dimorphic brood. The winged forms return to the spruce as 
gcn(*ration V. The later-developing forms are wingless and remain on 



Fi(j. 215. — Galls caused by Adciges cooleyi (Gill.), on blue spruce. 


th(» Douglas fir until spring when they give rise to a summer brood 
on th(* fir iK'edles. Those returning to the spruce settle on the needles 
and deposit a few eggs (ten to twenty-five) which presumably give 
ris(' to s(‘veral forms, the females of which deposit a single egg which 
})roduc(*s a nymph destined to be a stem mother in the spring. 

The galls formed on the spruce trees destroy the terminal buds, 
often d(‘forming the growing tree. This may at times be of consider- 
able (H*onomic importance, as spruce of all ages may suffer severely 
from the attacks of this Adelges. The galls on the young trees kill 
the leaders and terminal shoots, deforming and greatly retarding the 
growth of the young trees. The vigor of the old trees may be so 
greatly reduced that other enemies such as Dendroctonus may com- 
plete the work of destruction. As a rule, however, the galls are not 
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iLsually abundant enough to be of a special interest in the forest. 
Ornamental trees often suffer severely on account of the attacks of 
this pest. On the Douglas fir the most serious injury results when 
young trees or trees used for ornamental purposes are attacked. The 
aphid causes the leaf to turn yellow and finally to drop. Badly 
infested young trees lose all of their older needles in this way. Even 
in the forest when th(\se insects are abundant they may cause many 
of the leaves to turn brown and fall prematurely. 

This species occurs on several kinds of spruce throughout the 
Rocky Mountain region and on the West Coast. The intermediate 
host is the Douglas fir. 

When control measures are deemed advisable in nurseries and on 
ornamental trees an application of nicotine sulphate is usually sufficient 
to control the pest. 

The spruce gall adelges, Adelges abietis (L.). — This insect causes 
conelike galls at the base of new growth on various species of spruce. 
The galls are 15 to 30 mm. in length and greenish in color with a 
reddish line around the closed mouths of each cell. 

In the United States the Norway spruce is the principal host for 
this species, but it occasionally causes damage to Colorado blue 
spruc(^ and to white and red spruce. In Europe some authorities 
claim that it sometimes migrates to the larch. There are two genera- 
tions each year. The winter is passed as minute, naked, blackish or 
greenish nymphs in the crevices about the bud scales. Early in the 
si)ring these move out on the twigs where they begin to feed and 
secret(^ a white, cottony mass which covers them and the eggs that 
they lay. The young from these eggs soon begin to feed in colonies 
at the base of the new growth. Their feeding causes the bases of the 
loaves to become swollen, and the pineapple-like galls are thus pro- 
duced. If the galls arc abundant, they may check the growth of the 
twigs, or th(^ twigs may be badly distorted or killed. 

This species is well-distributed throughout the East. It is par- 
ticularly troublesome in nurseries and on park and other ornamental 
trees. Where control measures an^ advisable the galls may be picked 
from small trees during the winter, or the trees may be sprayed with 
an oil spray during the early spring or with nicotine sulphate when 
there is new foliage in the trees. Lime-sulphur is also recommended 
as a dormant spray (Gambrell, 1934). 

Adelges lariciatus (Patch) closely resembles A, abietis (L.) It 
occurs on Picea with Larix as the alternate host. It is found in the 
Northeastern and North-central states. 

The woolly larch adelges, A, strobilobius (Kalt.), formerly known 
as C. consolidatus Patch, has Picea for definite hosts and Larix as 
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intormodiato hosts in the New England states and in Canada. A 
orrgoncn.si.s Ann. is reeorded from Oregon and Washington on Larix. 
A. divcrsis Ann. was eoll(‘et(‘d on Larix in Oregon. 

A. pirrac (Ratz.) often eaus(‘s gnarh'd or distorted growth on 
Abic.s nohilia and otlua* firs. Soimi trees may be killed. It occufs 
on both the lOast and W(‘st eoasts. A. nusdini Borner is a very closely 
relat(‘d s])(‘(*i(‘s with much th(‘ same distribution. A. tmgae Ann. is 
Hiported from ( -aliforniji, Or(‘gon, and possibly British Columbia. 



l0(j. Jill. Athffjtfi IfincKilu.s (U.'itdi). X 1. {Photo bn Slinfjf'rlnjid.) 

The pine bark adelges, Pimus^ sf/o6i (llartig).— Annand, appar- 
v'wUy vw\'f.\d«v\\'sW Wm \,v'Q,Wv''iA waMvc-, W W, 

species that has l)een so long known as Chrrmcs pmicortins Fitch and 
inoH' ree('ntly as .1. pinicortiris (Filch). The comnion name, how- 
ever, serves to i(l('ntil'y tlie species. This insect infests several species 
of pines. 'I'ln' northern white pine is tlie favorite host. The trunks 
and larger limbs of infested trees often appear as if whitewashed on 
account of the white, (ioceuleut, woolly secretion which covers the 
insects. The ajdiids themselvc's are dark brown and arc sometimes 
so abundant as seriously to rc'duce the vitality of the trees. Natural 
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stands of trees are seldom very seriously infested, but ornamental 
plantings often become very unthrifty and unsightly and may even 
be killed when this aphid is abundant. In city parks and other 
places where a hose and a good force of water are available it is advisa- 
ble to wash these aphids from the trees by turning a powerful stn^am 
on them. Nicotine sulphate, miscible oils, and other iiisecti(ddes 
may be used, but it is always necessary to use a great d('al of forc(; in 
applying the spray in order to make the insecticides penetrate the 
woolly se(;retioii that covers the inse(;ts. 

The pine leaf adelges, Pineus pinifoliae (Fitch). — ^This species 
is widely distributed, occurring in many places from coast to coast 
where its two host plants are growing. Early in the summer the 
winged forms may appear in great numbers on t\u) ncedh's of Pinus 
strohus in the East and on P. monticola in th(' West. Each female 
soon lays about 100 eggs, and the young from these feed on the new 
growth of th<i trees. When abundant they may do considerable 
damage espcicially to young trees. 

The gall-forming generation ocjcurs on Picea rnariaria and P. rubra 
in the l^]ast and on P. engelrnanni and other spruce in the West. The 
galls look so much like coiu'S that they are often mistaken for a 
normal growth on th(^ tree's. 

Pineus jloccus (Patch) has the same host trees as P. pinifoliae 
in New England. Galls of P. sirnilis (Gill.) have been collected on 
various kinds of sf)ruce in Nc'w England, Colorado, and Oregon. 

Other species of Pineus listed by Annand are P. hoycei Ann. from 
Montana and Oregon on Picea engelrnanni; P. borneri Ann. from 
California on Pinas sylveslris; P. coloradensis (Gill.) throughout 
western United States on various pines; P. cembrae (Choi.) from 
Michigan on Picea sp.; P. engelrnanni Ann. from Oregon on Picea 
e/ngelmnnid. 


Thr Phylloxera 

To the Phylloxera, subfamily Phylloxerinao, belong a number of 
species that closely resemble typical aphids and are found on broad- 
leaved forest trees especially in the eastern United States. Most 
of the described species occur on various kinds of hickory where they 
produce characteristic galls on the leaves or stems. Two have been 
found in galls produced by Pemphigus, Phylloxera castaneae (Hald.) 
causes distortions of the chestnut leaves. Those occurring on oaks do 
not seem to produce galls but may cause conspicuous spots on the 
leaves. Six species are recorded by Duncan (1922) as occurring on 
oaks in the West. 
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Tho gall-making species of this group hatch from the overwintering 
eggs as soon as the buds start to burst, and the new growth starts 
in tlH‘ spring. As soon as the young aphids begin feeding on the new 
leav(‘S or shoots, the galls begin to develop. These stem mothers 
begin to lay eggs within the galls about 20 days after hatching. 1 he 
wing(‘d migratory femah's begin to leave the galls about 20 days later. 
Thes(‘ lay the (iggs from which the sexual generation appear about 10 
days lat(‘r. I'lu^ overwintering eggs are deposited in cracks or crevices 
or oth(*r prot(‘cted ])laces on the trees. 

The hickory gall phylloxera, Phylloxera caryaecaulis Fitch, is 
widely distributed. It attacks various kinds of hickory, occurring 
som(‘fim(‘S on the k'ave^s or petioles but more commonly on th(i new 
shoots where it cause's galls of considerable size which may distort 
or kill the young twigs. P, caryaefoliae Fitch is common on Hicoria 

glabra from the Atlantic Coast to Illinois 
and as far south as Washington. P, 
perniciom Perg. is one of the most d(\struc- 
tive species in Maryland, Virginia, and 
PeniLsylvania. 

WHITE FLIES 

White flies or aJeyrodids, family 
Aleyrodidae, are minute insects with a 
wing expanse of about 3 mm. The^ wings 
of many species are cove're'd with a whitish, 
flourlike powder. The immature stages 
often look much like scales insec^ts and 
are frequently mistaken for such. The 
larvae are often coven'd or surroundc'd 
by waxy secretions, making them beautiful 
and conspicuous obj(*cts on the dark surface of the leaves. 

Although SOUK' members of this family are sometimes serious 
pests on citrus tree's and in greenhouses, they are of little or no impor- 
tance' in the^ forest where they are sometimes seen on maple, oak, and 
other trees. 



Fi<;. 217. - Immature stage 
of AU'urotlrs ku’Uoo(ji Bomis, 
(ireatly enlargi'fl. 


THE SCALE INSECTS 

The scale insects, family Coccidae, include some of the most 
imi)ortant pests with which the horticulturist has to deal. Almost 
all kinds of fruit tree's and shrubs are subject to the attacks of one or 
more species of these insects. Most of the shade and ornamental 
treH's may also be seriously affected at times, and forest trees, while 
not often killed by the scale insects, may be so seriously weakened 
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that they quickly become a prey to bark beetles or other pests. Young 
trees, particularly in nurseries or in areas being reforested, are very 
susceptible to injury from various scale insects. 

In the forests little or nothing in the way of control measures can 
be recommended, for the location and size of the trees and the larger 
areas usually affected make it impracticable to d(^al with the scab? 
insects in the usual manner. Fortunately, practically all of the 
scale inse(!ts affecting our forest trees are heavily parasitized by small 
chalcids and attacked by other natural emuiiies and are thus, ex< ept 
under unusual conditions, kept from becoming too destructive. But 
the serious results often following the attacks of some species of scale 
insects on shade trees make control measun^s impe»'’ative. Spraying 
with some of the oil emulsions while the trees are dormant is usually 
recommended. 

Experiments made within the past f(iw yc^ars have demonstrated 
that most of the conifers can be sprayed with oil emulsions with no 
harm to the foliage. Very satisfactory results have followed the 
application of highly refined oils and emulsions in controlling the pine 
tortoise scale on Jack pine and Scotch pine. 

The insects usually included in this family differ so much in their 
appearaiK^e and habits that it is difficult to give any set of character- 
istics that will include all of them. Some, like the San Jose scale and 
otluT typic^al members of the group, have their soft bodies covered 
ov(!r with a scale made up largely of a secretion in which is included 
the molted skins of the younger stages. These scaly coverings may be 
round or nearly round, as in the genus Aspidiotus, or they may be 
somewhat elongate and situated at the end of the more conspicuous 
part of the scale that covers the eggs. In the oyster-shell s(;ale, 
genus Lepidosaphes, the whole covering is brown and horny. In 
the pincvneedle scale, g(‘nus Chionaspisy it is whitish and softer. 

The members of the genus Lecanium and ndated gem^ra do not 
secr(jt(j a scakJike covcjring, but the dorsal body wall becomes more 
or less hardened, sometimes quite convex, and thus forms a protciction 
for the developing eggs and the young. Some members of this group, 
genus Pulvinaria and others, secrete a cottony or waxy ovisac which 
is often quite conspicuous. 

The mealy bugs, genus Pseudococcus, and some related genera, 
are almost tluj only members of the family that retain the typical 
insect-like appearance throughout life, and even some of these are 
quite disguised by the cottony or waxy secretions which are developed 
for the protection of the eggs. 

Specific identifications except in some of the more common or 
striking forms are difficult to make by one who is not a student of 
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the group, but the following brief notes may help him to recognize 
some of the commoner species. 

ScAi.K Insects on the Needles or Branches of Conifers 

The genus Chionaspis includes several species often occurring 
in destructive numbers on combers as well as on deciduous trees. The 

scales arc elongated or pear- 
shaped, usually white or grayish 
in color, with th(^ yellowish 
exuviae at one ('lul. The scales 
of the males an^ smaller and often 
longitudinally ribbed. 

The pine-needle scale, Ohio- 
naspis prnifoliac (Fitch), is the 
most coiiinu'ii and widely distri- 
buted specie's belonging to this 
genus, it occurs on nearly all 
species of piiu's and on some 
species of fir, c(‘dar, and si)ruce. 
Young pine trees are often much 
weakened, som(*times killed when 
seriously infested. Spraying with 
nicotine or a light oil emulsion 
soon aft(‘r the c'ggs hatch in th(^ 
(^arly sumiiK'r is n'cojnmended. 

A f(‘vv sj)('cies of th(^ genus 
Aapidiotua attack coniferous trees. 

The hemlock scale, A, pini 
Comst., is a widely distributed 
specie's occurring on various 
pines and on fir and hemlocik. 
The scak's are circular and nearly 
black. They are !^ometimes 
abundant enoeigh on the needles 
of young pine trees to cause the 
de^ath of tlu^ trees. Heavy infestations on ponderosa-pine reproduction 
have (‘aused widespn'ad killing of second-growth trees in California 
and Oregon. The natural enemies usually k(‘ep them from becoming 
destructively abundant. A. glandidiferus (Idl. attacks the bark of 
Douglas fir in California. Aonidia ahatitne Cohn, is found on the 
leaves of Sequoia sempervirenfi in California, 

The juniper scale, Diaspis cnrueli Targ., infests juniper, arbor- 
vitae, and some cedar and cypress. It may be found on the twigs, 
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cones, or leaves of the infested plants. It is widely distributed. The 
scale of the female is circular, grayish, and quite flat. The scale of 
the male is much smaller, elongated, and white. 

The spruce bud scale, Physokermes piceae (Schr.), is a more or 
less globular, brownish scale found at the base of the small branchlets 
on the spruce where it resembles, somewhat, an abnormally developed 
bud. It secretes an abundance of honeydew and gives the trees a very 
untidy appearance. 

The Monterey pine scale, P, inmgnicola (Craw), is a related 
species occurring on pines in California. P. coloradevnis Ckll. is found 



Fio. 219. — The Monterey pine scale, Physokermes insiynicola (Craw), on Monterey 
pine. About natural si^se. 


on Spruce and fir in Colorado, and P. concolor Colin, on fir in Cali- 
fornia and Oregon. 

The irregular pine scale, Totimeyella pinicola Ferris, looks much 
like the Monterey pine scale and is often associated with it, but it is 
softer, paler in color, and more irregular in shape. T. pini (King), T, 
corrugatum Thro., and T. numisaticum Pett. & McDon. occur on pine 
in the East. 

The woolly pine scale, Pseudophilippia quaintancii Ckll., affects 
the tender growth of the southern pitch pine. The conspicuous v hite 
woolly scale suggests the popular name pitch-pine wool.” 

The genus Eriococcus includes a number of species in which the 
females and their eggs are enclosed in oval white feltlike ovisacs. E. 
araucariae Mask, has been introduced with the araucarias and occurs 
where these are grown. E. gillettei Tins, is found on red cedar in Colo- 
rado and New Mexico and on juniper in Oregon. 

The cottony cypress scale, Ehrhornia cupressi (Ehr.), lives in the 
cracks in the bark of certain cypress and cedars in the West. Its 
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[)roson(*e is iiulicatod by the eonspicuous, white, cottony secretion which 
is to bo soon on the branches or trunks of infested trees. It is some- 
tini(\s very dostniotive on Monterey cypress in California where this 
troo is used (‘xtc'iisivoly for hedges and other ornamental purposes. 
Its native host is probably the incense cedars in the Sierra Nevada 
Mountains. A 12^2 f^ent solution of a high-grade miscible oil is 
th(^ spray recommonded. To obtain complete control it is necessary 
to spray twict', once in August and once in the latter part ot 
S(‘pt(*nibor. 

The golden mealy bug, Pseudococcufi aurilanatus (Mask.), is 
o()V('r(‘d witli tufts of yellowish, waxy secretion. It is often a serious 
pest on araucaria in (California. The oil-washing-powdcr-nicotine 
spray is used in controlling it. 

The cypress mealy bug, P. ryani (Coq.), is somet'incs destriic- 
tiv(‘Iy abundant on cypress. It occius also C‘.i arlnjrcitae, incense 
c(‘dar, iuid a f(‘\v other hosts. 

The redwood mealy bug, P. sequoiae (Cohn.), is found on redwood 
and cypress soni('liin(‘s very abundantly. 

The silver spruce phenacoccus, Phenacoccus viiniidus Tins., is 
reddish pink and partially enclosed in the fluffy, coarse, filamentous 
ovisacs It occurs at the base of the needles on the silver spruce in 
Colorado, sometiiiH's killing them. 

The cypress puto, Puto cupressi (Cohn.), is an olive-brown mealy 
bug with th(* body sparsely (‘ovenal with white, powdery wax. It is 
found on th(» (Cilifornia coast on Monterey cypress, Monterey pine, 
and redwoods. 

The cypress xylococcus, Xylococcns macrocarpae Colin., occurs 
on Mont(‘rey cypress and incense cedar in (California. The white, 
waxy thnaids look like white hairs on the bark of the trees. Young 
c(‘dars may sometimes suff(‘r from the attacks of this insect. X. quercua 
I^hr. is found on tin* live oak and black oak in ( -alifornia. 

The pinon needle scale, Matsucoccus acalyptus Herb., is 2 or 3 mm. 
long, fiat, ('longate oval, and the wrinkled body is brownish or blackish 
in color. It is found t'xposed on the needles of the single-leaf 
pifion pine in (Jaliforiiia where it sometimes does considerable 
damage. 

The three-leaf pine scale, M. fascicidensis Herb., lives between 
th(‘ halves or in the sheath of the digger and ponderosa pines in 
California. It is somewhat larger than the prei^eding species. M, 
matsumi(rae (Kuw.) is reported as doing considerable damage to 
Pinuii Virginia and P. rigida on Long Island. As it lives in pits or 
galls under the surface of the bark or twigs, its presence is difficult to 
d('tect. 
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Scale Insects on Deciduous Tuees 

The San Jose scale, Aspidiotus perniciosus Comst., was for many 
years the worst pest of orchard and shade trees and many other plants 
in all parts of the United States. AVholc orchards were quickly killed, 
and shade and ornamental trees oftt'n suffered the same fate. This 
insect is now much less abundant in most of the regions where it was 
once so destructive, but it may at times occuir in such numbers as to 
make control measures necessary. The insects tluunselves are 
yellowish in color, but the protecting scaly cover’mgs are grayish, 
circular, and so small that it is hard to detect their presence on tlu^ 
bark of th(3 tree. The scales of the males are the same color but 
smaller and narrower. 

The greedy scale, A. camdliae Sign., is much more convex and 
lighter in color. The exuviae are near the edge of the scale. It 
occurs on many wild and cultivated trees and shrubs. 

The oleander scale, A. hedenie (Vail), is lighter in color with the 
exuviae central. It is a general feeder. 

Putman’s scale. A, ancylus (Putn.), has a large, gray, cinmlar, flat 
scale. Its host list includes many deciduous trees. Its presence on 
the bark is hard to detect. 

The walnut scale, A. juglans-regiae Comst., attacks walnuts, 
locusts, maple, and many other hosts. A . ostreaeformis Curtis is found 
on birch, maple, oak, and a long list of other trees. 

All of the species just named are widely distributc'd, occurring in 
most of the states from the East to the West Coast. 

Other species belonging to this genus and found on deciduous shade 
or forest trees in the Eastern and Middle Western state's are A . com- 
stocki Jn., A. forbesi Jii., A. oahorni New. & Ckll., A. idmi Jn., and A. 
uvae Comst. A. aesculi Jn. occurs on buckeye in California and New 
York. /I. townsendi Ckll. is reported from ash in Arizona. A. 
densiflorae Brem. is found on tan oak in C^alifornia. 

Several species of the genus Ckionaspis attack deciduous trees. 

The scurfy scale, C. furfura (Fitch), is quite a (common pest on 
deciduous trees, attacking a wide range of ])lants all over the United 
States and being particularly injurious in the eastern states. 

The black willow scale, C. salicis-nigrae (Walsh), is widely dis- 
tributed and is found on willow, poplar, tulip, maple, and other trees 
and shrubs. 

The elm scurfy scale, C. americana Jn., occurs on elm throughout 
the P]astern and Middle Western states. 

Other species belonging to the genus Ckionaspis and more or less 
common on deciduous trees are C. caryae Cool, on hickory and C, 
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lininm Comst. on alder, willow, and Cornus in the East. Chionaspis 
longiloba Cool, is reported from Texas and New York on cottonwood. 
C. quvrcm (k)mst, is common on various species of oak in California 
and New Mexico. 

The oyster-shell scale, Lepidvsaphes ulmi (L.), attac^ks almost all 
kinds of (h'ciduoiis trees and shrubs in all parts of the United States. 
The scales are shaped like an elongated oyster shell. The scale of the 
male is smaller than that of the female. They arc often so abundant 
as to form a brownish crust on the bark of their host, and fre(piently kill 

, the twigs and limi)s and sometimes 
the whole tree. These scales may 
} be controlk'd by using a combination 
j of summer oil and nicotine whicdi 
i shoidd be applied just after the; 

. overwiiit(‘ring eggs hatch and the 
. young l)egiii crawling. 

The obscure scale, Chrysom^ 
j phalus oh.seurus (Comst.), is a very 
: small, circailar, dark-gray sc^ale which 
1 sometimes causes the death of twigs 
I and branch(‘s of oak, hickory, and 
; some other trees in the eastern and 
southern states. 

The campor scale, Pseudaonidia 
• duplex ((ykll.), has become a very 
s(n-ious pest on shade trees and other 
plants in Louisiana. The scale of 
the female is circular, moderately 
convex, and dark brown in color. 

The large, orange-colored exuva is 

situated lu'ar one edge of the scale. The presence of only a few of 

these insects may quickly kill a limb, and some trees may be killed 

within a few months after the first attack. This scale is said to be 
very susceptible to cyanide-gas fumigation. It may also be controlled 
by spraying dormant trees with oil emulsions. 

The genus Lccanium and related genera include a number of species 
some of which may become destructively abundant on certain decidu- 
ous trees. 

The European fruit lecanium, known in the west as the brown 
apricot scale, Lecanium corni Bouche, is the most widespread and 
destructive member of this group. It is of most importance as a pest 
of fruit trees but is common on many shade and ornamental trees and 
shrubs. The size, shape, and color vary so much that it has been 



Fm. 220. — Thn oy.stcr-shcll sea 

Lefndosajtfus ulmi (L.). X 1. 
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described under many specific names. Typically it is almost hemi- 
spherical, being a little longer than wide. The surface is usually smooth 
and shiny and brownish in color. The winter is passed as a very small 
or half-grown, very flat insect on the limbs or twigs of the host plants. 
Miscible oils, applied during the dormant season, are used for control- 
ling this pest. 

The black scale, Saissetia oleae (Bern.), is another very important 
pest, being responsible for a loss of more than $2,000,000 annually to 
the citrus-fruit growers of California. It attacks many shade tiees 
and other ornamental trees and shrubs. The adult females are hard, 
black, nearly hemispherical, and marked with two mr)ie or less distinct 
transvers(i ridges and one longi- 
tudinal ridg(^ on the dorsal side. 

These ridges form the letter H. 

The soft brown scale, Coccus 
hesperidum L., is a (iommon pest 
on many greenhouse and orna- 
rn cental plants and is often abundant 
on shade trees. It is soft, elongated, 
only slightly convex, and brownish 
or pale yellowish in color. 

The oak lecanium, Lecanium 
querciironis Fitch, occurs on various 
shade trees throughout the East Init 
is most abundant on oaks in the 
southern and western states. It 
is very convex, light brown, some- 
times marked with darker markings. 

The black-banded scale or the 
terrapin scale, L. nigrofasciatum 

Perg., and several others belonging p,,, 221 . The cottony maple scale, 
to this group, are found on elm, PwZwwaria (L.), on maple. Slightly 
maple, and other shade trees. enlarged. 

The cottony maple scale, Pulvinaria vilis (L.), belonging to the 
same group as the lecaniums but differing from them in developing a 
conspicuous, cottony egg sac at the posterior end of the body, occurs 
principally on the maple, but it may infest many other trees and shrubs 
in various parts of the United States. 

The maple leaf scale, P, acericola Wal. & Riley, looks much like the 
preceding species, but the adult females with their conspicuous white 
ovisac are on the leaves more commonly than on the twigs. 

The maple phenacoccus, Phenacoccus acericola (King), is frequently 
very abundant on the undersides of sugar maple leaves in midsummer. 
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The insects and their eggs are covered with a white-i cottony sac. 
The males migrate to the trunk, where the white secretion that covers 
tlumi gives the trunk of a badly infested tree a grayish or whitLsh 
ai)[)earance. As oil sprays are apt to injure sugar maple trees, it is 
l)(\st to use a nicotine solution when control measures become necessary. 

The tulip tree scale, Toimieydla liriodmdri (Gme.), passes the 
winter as small, flat young insects on the branches of tulip trees. 

During the early sumnuT they be- 
com(‘ large, luunispherical, brown 
scales nearly 6 min. in diameter. 
"I'liey have an un pheasant odor. 
S])raying with lime-sulfur or miscible 
oil while the trees are dormant is 
recon iimaided. 

The European elm scale, Gossy- 
paridfipuria (Mod.), is the best known 
scale insect attacking the elms. 
The reddish-brown bodies, surround- 
ed by white, cottony fringes, are 
familiar objects on many species of 
elms. The honeydew which they 
secrete causes the trees to become 
black and smutty, and walks or 
seats und(‘r tlu^ infested trees are 
covered with this disagreeable 
secretion. Infested trees should be 
sprayed during the dormant season 
witli on(‘ of the oil sprays. A com- 
bination of 5 parts of winter oil and 
5 parts of lime-sulphur to 100 gal. is 
recomm(*nded by some. In some 
cities a iiowerful stream of water 
from a Wvv hoM* is din'cted against the trees about the time that the 
leavc's b(‘gin to untold. This will dislodge the females which are 
swolh^i with ('ggs at this time and will clear much of the small, dead 
brush from the tre(‘s. 

The beech scale, Cryptococcus fugi Bar., feeds on the bark of 
beech. The body is covered with wool-like threads and when the 
insect is abundant the bark is covered with white, woolly patches. 
This scale ins('(‘t seems to open the way for bark-infecting fungi 
(Ncctria) which seriously injure and often kill the beech trees. It 
occurs in the New England states and in Nova Scotia and New 
Brunswick. 
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The birch xylococcus, Xylococcus betulae Porg., is found hidden 
away in crevices or rough places on the l)ark of birch in the eastern 
states, and what is probably the same sp(*cies occurs in alder in Cali- 
fornia and Oregon. The presence of the insect, which is dark red, is 
indicated by the white, waxy threads which extend from the posterior 
end of the body. 

The cottony cushion scale, Icerya purchasi Mask., may l)e readilj 
distinguished by the conspicuous, fluted egg sac whic^h is often more 
than twice as long as the reddish or yellowish body of the female. It 
was introduced from Australia many years ago and in very short 
time threatened to destroy the citrus-fruit industry in California. 
P\)rtunately, investigators were able to find sewerai natural enemies 
which were feeding on this insect in its native home. These were 
sent to California, and sonn^ of them, especially a small bla(5k-and-red 
lady beetle, commonly known as the vedalia, Hodolia cardinalis 
(Mills.), be(^ame well-established here and soon had the pest under 
control. The cottony cushion scale attacks many native trees and 
shrubs as well as cultivated varieties, but the lady beetles usually find 
a colony of the scales before they become well enough established to be 
of any economic importance, and they hold them in check. A small 
black parasitic fly, Cryptochaetum iceryae (Will.), is often still more 
important in controlling local outbreaks of the cottony cushion scale. 

The mealy bugs are among the most serious pests of many of our 
trees, shrubs, and other ornamental plants. A few spe(‘ios may be 
found on some of our forest trees, but there is no nu^ord of their ever 
being very abundant. Some of the general feeders, such as the 
citrophihis mealy bug, Paeudococcus gahani Green, in the West; and 
Comstoc-k^s mealy bug, P. comstocki (Kuw.), in the l!]ast may occur in 
considerable numbers on various shade trees where their secretions 
make th(‘ tre(\s unsightly and disagreeable. 

The citrophihis mealy bug is covered with a white, waxy secretion 
with four rows of darker spots along the dorsal side, the median rows 
being most conspicuous. The lateral filaments are slejider and short, 
'^riiere are two pairs of anal filaments, the outi'r pair short and the 
inner pair about one-fourth or one-third the hmgth of the body. 
Comstock \s mealy bug does not have the rows of darker spots on thc^ 
dorsum; the lateral filaments are somewhat longer and stouter; and 
the anal filaments are from one-third to one-half the length of the 
body. This species is the most serious pest of the umbrella catalpa 
in some of the eastern states. Not only does the honeydew give the 
tree a dirty appearance, but the tree suffers from the loss of sap and 
because the presence of a number of the pests on the limbs and twigs 
causes the formation of galls which distort and weaken the limbs. 
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Many other hosts are attacked, but the galls arc recorded only from 
the catali)a. 

It is difficult to control the mealy bugs with any of the ordinary 
sprays, as the waxy covering offers so much protection. A good 
miscible oil will reach most of them, however. A successful spray for 
controlling the citroi)hilus mealy bug is made by using 1 gal. of misci- 
ble oil, and 7} 2 ib. of washing powder, and pt. of nicotine (Black- 
leaf 40) to 50 gal. of water. Hough recommends that catalpa trees 
inf(\sted with C'oinstock’s mealy bugs be pruned vigorously when 



Fiti. 22.'^.- Ki'rmcs nigropunctalus Khr 
on oak. X 2. 

the teiuh'r twigs or on tlie 


dormant, thoroughly cleaned, and 
sprayed with lime-sulfur or oil. 
In August the center of the head 
of each tree should be thoroughly 
cleaned with a stiff wire brush in 
order to remo\ e the females which 
are getting ready to produce the 
third, and most troublesome, 
generation. 

Oak trees are attacked by a 
number of different species of scale 
insects. While those are seldom or 
ever of much economic importance, 
some of th(nn may be mentioned 
IxM^ause they are more or less 
common. 

The genus Kermes includes 
many species of gall-like insects 
whi(4i are to be found on various 
species of oaks. The minute, 
mitelike young begin feeding on 
iiage of the tree. The winter is 


passed in th(* crevi(*es in the bark, and in the spring the females 
develop into a firm-walled globular insect which may be found 
on the smaller twigs, loaf petioles, or along the midrib of the leaf. 
Their pres(‘ncc on the leaves causes more or less distortion of some 
species of oaks. The kermes are seldom abundant enough to be of 
any importance, but they may sometimes injure or even kill some of 
the twigs. A good miscable oil applic'd just before the leaf buds open 
should kill most of the overwintering females. 


Tlu^ classification of genus Kcnrics is in a very unsatisfactory 
condition. The descriptions of the species all read much alike, and 
the seventeen species listed by Fernald as occurring on oaks in the 
United States doubtless include several synonyms. Others have been 
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described later. No attempt to describe the species is made here, but 
a few notes on distribution may be of interest. 

Kermes galliformis Riley and K, quercus (L.) are reported from 
nearly all parts of the United States. K, nigropunctatus Khr. and 
K. cockereMi Khr. are the most common California species. K, 
shastensis Ehr. infests live oak in the Mount Shasta and Tahoe regions, 
and K, austini Ehr. occurs in southern California. K, arizonensis King 
and K. ceriferus Ehr. occur in Arizona. K. gillettei Ckll. is found 
in Colorado, New Mexico, and Texas. K. boguei Ckll. is reported 
from Oklahoma. K, concinnulus Ckll. is recorchul from Kansas. K. 
andrei King, K. pubescens Bogue, and K. trinotatm Bogue extend their 
range from the P^ast Coast to the Mississippi Valley states. K. 
kingii Ckll., K. idvalis King & Ckll., K. perryi King, and K. pettiti 
Ehr. are more eastern in their distribution. 

The pit-making oak scale or golden oak scale, Astcrolecanium 
variolomm (Ratz.), is a small, round or oval, yellowish-green or 
golden scale insect which causes little pits on the smaller limbs and 
twigs of various species of oak throughout the United States. 

Ehrhorn’s oak scale, Cerococxus ehrhorni Ckll., is a small, bright-red 
insect c.overed with a whitish secretion. It occurs most commonly 
on the lower sides of the limbs of live oak in California where th(? 
grayish fungus associated with it often gives the badly infested limbs 
the appearance of having been whitewashed. 

The woolly oak scale, Trionymus villosa (Ehr.), is found in the 
cracks and crevices of Quercus agrifolia in California. The young are 
covered with a white, powdery wax, and the adults arc enclosed in a 
thin, oval, white sac. 

The gall-making coccid, Olliffivlla cristicola Ckll., forms a conical, 
acorn-like gall on the underside of leaves of Quercus wrightii in New 
Mexico. 

Eriococcus quercus (C^onist.) is common on various species of oaks 
in both eastern and western states. 

THE CICADAS 

The cicadas, family Cicadidae, are well-known insects (characterized 
by their clear, thin, membranous wings; prominent eyc's; thrc'e occelli; 
short, bristle-like antennae; and three-segmented tarsi. The makes 
are provided with compliccated soxmd-producing organs, and the shrill 
continuous song of the cicadas, or locusts as they are sometimes called, 
is familiar to all. Because these insects are common in the summer 
and at harvest time they are often called harvest flies. 

The periodical cicada, Magicicada (Tibicen) septendecim (L.), 
often known as the “seventeen-year locust,'^ is widely distributed and 
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somotinips of considerable economic importance. The female, when 
laying her eggs, makes a series of slits in the branches or twigs of 
trees, often killing the twig or so weakening the small branches that 
they are broken by the wind. Soon after hatching, the young drop 
to the ground and make their way to the roots where they feed for 
seventeen years. In May or June of the seventeenth year the nymphs 
come to the surface and crawl for a short distance up the trunk of the 
tre(^ or some other object, and the adult cicada issues. Another form 
takes thirteen yc^ars to complete its development; still others take 
much less time. About seventy-four species of cicadas belonging to 
sixteen different genera occur in this country. More than twcmty 
distinct l)ro()ds of the periodical cicada are known, and their distribu- 
tion has been traced out. In some localities two or more broods coexist 
and issue in differcMit years; so seventeen years does not always inter- 
vene' b(*tw('en one outbreak and another. 

Little or nothing can be done to prevent the damage due to the 
nymi)hs’ feeding on the roots of trees, for they are usually far below 
th(^ surface of the ground. The harm that they do is negligible, except 
perhaps on young trees or in nurseries. 

As it is tlie young trees or nursery stock that suffer most on account 
of the pimctures made l)y the cicada when laying h('r eggs, it is advisa- 
ble not to do extensive i)lanting of any trees within a period of two or 
three years before' the cicadas are scheduled to appear in the region 
where the planting is to be done. 

SPITTLE INSECTS OR FROGHOPPERS 

The nymphs of the s])ittle insects, family Cercopidae, are readily 
recognize'd by the fact that th('y arc found on their host plant sur- 
roundc'd l^y a wliite', frothy mass which rese'inbles spit. Because it 
was fornu'i-ly sup[)os('d that this frothy mat('rial was voided from the 
mouth of tree frogs it was known as ^Trog spittle,^' and when the 
insects were found in it they were called spittle insects or spittle bugs. 
The insects are w('ll-protected by this secretion which comes largely 
from the anus. The adults are known as froghoppers. The prothorax 
is not prolonged over the back, as in the next family; the antennae 
arise from in front of the eyes; and the tibiae have one or two stout 
teeth before the ti]) which is crowned with short, stout spines. 

Spittle insects are found on many different plants including some 
of our forest and shade trees. The pine spittle insect, Aphrophora 
parallcla Say, often occurs in great numbers on pines in the East, 
sometimes killing young trees. A. pennutata Uhler, is often common 
on small Douglas fir and grand-fir seedlings. Several other species such 
as .1. saratogeyists Fitch and Clastoptcra proteiis Fitcli occur commonly 



APHIDS, SCALE INSECTS, AND OTHERS 


385 


on pines in the East. C. ohtusa Say is widely distributed, attacking a 
variety of trees and shrubs in the West as well as in the Ejast. 

THE TREE HOPPERS 

The family Membraeidae includes a number of interc'sting insects 
known as treci ho[)pers. The name is somewhat misleading for many 
species are found on weeds and grasses as well as on shrubs and trees. 
In th(^ nu'inbers of this family the prothorax extends back over the 
abdomen, and it is usually extended upward and sidewise, often gi'dng 
th(' insect a very characteristic and striking appearance. Tree hoppers 
suck th(^ juices from their host jdants and in this way nay do some 
damage when abundant, but the greatest injuiy occurs when the 
hanale makes the egg punctures in which slu' lays her (^ggs. Th(j 
punct\ir('s are similar to th{)S(^ made l)y the cicada but much smaller. 
Wh(^n abundant they may injure young trees by weakening or killing- 
twigs or small branches. 

The buffalo tree hopper, Crrcsa huhalis Fab., is one of the most 
common and widely distributed species. It is bright green in color 
with the underside yellowish. The lateral ])rolongations of the 
prothorax suggest the horns of a buffalo. This insect o(‘(*urs on many 
different wild and cultivated trees and shrubs but is seldom abundant 
enough to make control measures necessary. It feeds priucii)ally on 
annuals Ix^neath trees used in ovipositing. 

The oak tree hopper, IHalycorin vitiata (Fab.), varies in color from 
oliv(' to sea-green or bronze, finely marked with n'd spots. The 
variety quadrivittata (Say) is pale bluish with conspicuious red stripes. 
The nymj:)hs are black with yellow and red markings. These insects 
an? sometimes found in considerable numbers on various speci(?s of 
oak and may cause considerable alarm especially when colonies of 
the (?onspi(*uous young are found together on the oak twigs or branches. 

THE LEAF HOPPERS 

The leaf hoppers, family Cicadellidae, or sharpshooters, as they are 
sometimes called, are more common and abundant than the tree 
hopjK'rs. The body is usually long and slend('r, and the' prothorax is 
not unusually developed. The hind tibiae arc long and armed with 
a row of spines on each margin. These insects can leap for con- 
siderable? distances, and they fly readily. 

On account of their numbers they are often serious on many field 
and tru(*k (?rops, not only because they suck the sap from these plants, 
but because some species carry disease-producing organisms which 
cause curly leaf, tipburn, blight, etc. Fruit and shade and orna- 
mental trees are often attacked. The feeding punctures cause 
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whitish si)ots on the leaves, and when they are abundant the leaves 
may dry and drop from the tree. 

The apple leaf hopper, Empoasca mail (LeBaron), an important pest 
in orchards, is often abundant on many shade trees as well. This 
insect is about 3 mm. long, pale yellowish green, and has six or eight 
white spots on tlu^ pronotum. Light summer oils or nicotine sulphate 
or soap washes may be used for killing the nymphs when they become 
too abundant. 


JUMPING PLANT LICE OR PSYLLIDS 

B(H*aus(‘ th(‘y resemble the aphids or plant lice somewhat, the 
m(‘mb(‘rs of the family Chermidae are called jumping plant lice. 
Some spcicies look much like miniature cicadas. Th(^ largest are only 
about 7 mm. long, and some are less than half that size. 

The laurel psyllid, Trioza alacris Flor., an imported species, causes 
a curling and thickening of the edges of laurel irees and thus does 
some injury. The ins(‘cts may be controlkd by spraying in the 
s|)ring and early siimm(‘r with miscible oil. 

The hackberry gall psyllid, PachypHylla rrltidifi-mamrna Riley, 
cause's galls to form on the* underside of the leaA'cs of hae'kix'rry. 
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CHAPTER XI 


SOME OTHER ORDERS OF INSECTS AND THE MITES 

W(* have alrc'udy (liscusHod, somowhat in the order of th(;ir impor- 
tance, the different groui)s of insects that often cause serious losses 
in the forests. There remain still a few other insects, representatives 
of different orders, which may, under certain conditions, become of 
considerable economic importance. 

To the order Diptera belong many of our most familiar ins(H!ts 
su(di as the houseflies, moscpiitoes, black flies, punkies, horsefli(!s, 
and others that arc important pests of man and domestic animals. 
To this order belong, also, some groups of flies that an; parasitic or 
predaceous on many kinds of in.s(Hrts, and these often may b(! important 
factors in the control of some of the forms that are injurious in the 
forests. 


THE GALL GNATS 

Most important from the fore.stcr’s viewpoint are the gall gnats 
or gall midg(‘s belonging to the family Cecidomyiidae. (The name 
Itonididae is sonudimes u.sed.) 

This is a large family of very .small, frail flies with broad wings and 
long, slender antennae. The adult flies, or midges, are so small 
that they seldom attract attention. The larvae are mostly plant 
feeders, many producing characteristic galls or distortions on the 
leaves or twigs of their liost plants. Others live in the seeds, trunk, 
or ev(!n the pitch that exudevs from wounds. 

Plant galls are caused by other dipterous larvae and by members 
of the orders Hymenoptera, Coleoptera, Lepidoptera, and Hemipth^ra. 
Galls caused by midges may generally be recognized by the enclosed 
larvae which are usually narrow, oval or lanceolate in form, and 
whitish or yellowish in color. The larvae; of the members of this 
family pos.sess a bifid, chitinized process in the anterior ventral 
part of the body. This is known as the “brea.stbone.” 

Not all cecidomyia produce galls. 

The life cycle of the gall midges usually occupies about one year, 
but some species have more than one generation a year. 

E. P. Felt has done more work with the Cecidomyiidae and has 
written more extensively on this family than has any one else. In 
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rompiliiig the following list extensive use has been made of his “ Key 
to American Insect Galls” and other papers. The species are listed 
here according- to their host plants. 

On Pinks 

The Monterey pine midge, Thecodiplosts piniradiatae (Snow & 
Mills), is the most important member of this group in the West. 
The h(^a(l of th(» adult midge is blackish with long, slender, yellowish 
or brownish-yellow antennae. The mesonotum and abdomen are 
dark nuldish brown. The ovipositor is usually protruded until it is 
as long as th(* n*st of the body. 



Kig. 224.— Tho Montoroy jiiiie tiiidKtS ThecoiHplosis inniradintnc (Snow and Mills). 
X 15. I'-KKa in iippor left corner; pupa, larva, X 25, “breastbone” of larva, adult 
female. {Kellogg's American Insecis.) 


Lat(' in .December or in January the first midges may be seen 
swarming around the pine trees. They continue to issue until about 
the middle of March. The female thrusts h(*r long ovipositor between 
the scales of the terminal buds and lays from two to twenty-four eggs 
in a mass. The (*ggs are light yellow when first deposited but soon 
turn to orange. They hatch in about two weeks, and the minute, 
('lliptical, yellowish larvae enter the base of the buds where they 
remain until the following winter. 

Th(\se larvae cause the needles to become stunted and deformed, 
and as three-fourths or more of the needles in many fascicles may bo 
thus affected the result is almost the same as a partial defoliation of 
the tre(\s. Repeatc'd attacks greatly weaken the trees, making them 
much more susceptible to the attacks of wood-boring beetles and other 
insects. We have often noticed that a destructive outbreak of bark 
beetles may follow, within one or two years, a serious infestation of 
the midges. 

Although the Monterey pine, Pinus radiata^ suffers most severely 
from the attacks of this midge, other species such as P. tubercAilata, 
P. muricata, P. sabmianaj P. coulteriy and P. sylvestris are also attacked. 
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Fortunately there are a number of natural enemies which help to 
control this pest. A small predaceous mite, Pediculoides ventricosus 
(New.) feeds on the eggs, larvae, and pupae. A small, black, hymen- 
opterous parasite, Polygnotus diplosidis Ash., an enemy of the closely 
related eastern midge, also attacks the western species. Larvae and 
adults of (certain lady beetles and other i)redaccous insects likewise 
do their part by destroying 
many larvae and pupae. The 
ruby-crowned kinglets eat many 
of the female midges as they are 
on the buds ovipositing. 

The pine needle gall fly, 

Cecidomyia pinirigidae Pack., is 
much like the species just de- 
scribed in appearaiK^e, habits, and 
its effec^t on the infested needles. 

It occurs on the needles of Pinus 
rigida in the eastern United 
States but rarely becomes abun- 
dant enough to be of any impor- 
tance. It is probably held in 
chock by its chalcid parasite. 

Kidney-shaped enlargements 7 
mm. long and 4 mm. in diameter 
at the base of the needles of P, 
cdulis are caused by Thecodiplosis 
cockerelli Felt. The same species 
may cause a globose swelling 1 to 
3 cm. long and 4 mm. in diameter 
on the leaves of the same host. 

Elongate, cylindrical, or fusiform green or i)urplish-red swellings 
at the base of the needles of P. cdulis and P. monophylla are (paused by 
Cecidomyia sp. 

Janeticlla coloradensis Felt caus(\s globose swellings at the base 
of the needles of P, virginiana. 

The pine bud gall, Contarinia coloradensis Felt, causes apical 
budlike swellings on twigs of P, scopulorum. A similar gall on the 
same host is caused by Dicrodiplosis gillettci Felt. 

A subglobose terminal swelling on the tips of the new growth of 
P, edulis is caused by Cecidomyia sp. ‘‘This kills the apical needles, 
though the lower ones continue to develop and in old deformities may 
produce a ring of short, stout, upstanding needles surrounding a 
central dead area” (Felt, 1917). 



Fig. 225. — Efforts of a bad infostation 
of Monterey pine mi»lgo, Thecodiplosis 
piniradiatac (Snow and Mills). 
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The gouty pitch midge, RetinmUplosnis inopis 0. S., causes distinct 
swellings on twigs of Finns rigida. The infestation is acconipamod 
by more or less exudation of pitch, and the resinous cocoons of the 
pupae make conspicuous objects on the needles. , . , 

The same or a very closely related species attacks the twigs and 
leaders of ponderosa pine causing a %vhorl in the annual rings of 
growth. This injury becomes incorporated in the wood causing a 



Fiti. “ Bird’s-oyo” in ponderosa pine eaiised by Rttino<H}>/osis sp. {U.S. Dept. 

Agr. Bur. Kutomol. Plant Quar. Photo hy Mittcr.) 


drfc'ct known lus '‘binlV-oyo piin*'' fairly common in sections of 
California and Oregon. 

Still another midg(‘, ])elonging to the same genus, causes irregular, 
subhemispherical or oval eeeentric swellings on the twigs Finns taeda. 

The pitch midge, R. rcsinicola O. S., infests several species of 
pines along the Atlantic Ckjast. TIk^ larvae are nanarkable because 
of th(Mr living in the jhtch which exudes from wounds in the bark, 
'riiey d('rive their nourishment from the plant tissue at the edges 
of the wounds. Kxcept for the fact that the larvae keep the wounds 
from healing as soon as they otherwise would heal, they do no 
especial harm unless the tree suffers from the loss of pitch. Pupation 
occurs within the mass of pilch, and just before the adult issues the 
pupae come to the surface of the mass. The delicate white pupal 
skins protruding from the resinous mass are often (piite conspic.uous. 
Three or more parasites keep this insect from b(^coming overabundant. 
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The western pitch midge, li, reHinicoloidcs Williams, occurs in 
Monterey I3ine in tlui West. Its habits are very much like thos(^ of 
the species just descril)ed. 

A western species quite similar to R. rednicoloidvs. causes pec.idiar 
def(^cts in th(^ annual rings of ponderosa ])ine. ''Fhesc defects in the 
lumber an^ the cause' of the so-call(‘d ‘‘bird^s-('y(^ pine.^^ 

The southern pitch midge, R, palustris Felt, is found in the pite^h 
of Pinus pabistris. 

The banded pitch midge, R. albitmsis Felt, has been reared from 
the pitchy exudation on branches of Pinus strohus which \v<‘r(' infested 
with the ])itch moth, Parhannonia pini Kell. 

On Firs, Spruces, and Hemlocks 

The balsam gall midge, Cccidomyia balsnniicoJa Tdnter., is widely 
distril)ut(‘d throughout the' East. It produce's oval enlarge'ments near 
the base e)f balsam neexlles, sometimes causing many of them to drop. 

The spruce gall midge, l^hytophaga tsugae Felt, cause's bud galls 
and swellings at the base e)f the leave's on fir, si)ruce', and hemlock. 

The spruce bud midge, Rhabdophaga swainci Felt, e*auses apie^al 
bud galls. 

The spruce seed midge, Dasyncura canadensis Felt, has been 
reared fre)m seeds of white spruce, Pirca canadensis. It destreiys 
the se'e'ds without e*ausing a de^feirmity of se'eds or cones. 

On Southern Cypress (Taxodium) 

The cypress leaf gall, Itonida taxodii Felt, appears as coni(*al 
globular or elongate d(*formations of the leaves of cypress. 

The cypress twig gall, ThccodipJosis ananassi (Riley), occairs on 
the smalk'r stems or twigs of Taxodium distichuni. The galls are 
roughened, rounded or elongate, resembling a miniature pineapple. 

The cypress flower gall, /. anthici Felt, is readily recognized 
because of its flower-like appearance. The galls are al)out 3.0 mm. in 
length, somewhat b(*ll-shaped, with the margins more or less expanded. 
Tlu^y are sonu'tinies vc'iy abundant on the cypress, T. disticharn, and 
their ])inkish-white colors make them very conspicuous. 

The cypress seed midge, Rctinodiplosis taxodii Felt, causes irregu- 
lar, thick-walled, somewhat spongy galls, which are really modified 
seeds, in cones of T. distichuni. 

On Other Conifers 

The white cedar bud gall, caused by Cccidomyia sp. on Chamaecyp- 
arisy is larger than the normal bud, densely imbricate, and contains 
a narrow cell inhabited by a reddish larva. 



394 


FOREST INSECTS 


Janetielln siskiyoti Felt has boon reared from the seeds of C. 
Umsoniana. 

The arborvitae bud gall is caused by Rhopalomyia sp. 

The juniper berry midge, Walshomyia juniperina Felt, has been 
reared from slightly enlarged fruits of Jmiiperus calif ornicus and J, 
monosperma and also from conical, purplish, apical bud galls. 

The juniper cone gall, caused by Oligotrophus hetheli h'elt, is a 
nnldish, apical, conical gall on ./. utahensis. 

Allornyia juniperi Felt causes prickly, burrlikt^ bud galls on 
Juniperus. 

A gr(‘(*nish, apical, rosette gall about 1.5 cm. in length on J uniperus 
is causcnl by Cccidomyia sp. 

The mountain cedar midge, Wahhornyia texana Felt, ciiuses bud 
galls on J. mexicana. 

Phyiophaga pievae Felt attac^ks the base of I'.eedles or small twigs of 
Pieva canademiH, causing the twigs to swell to twice normal size. 

On Deoipitous Trees 

Many of onr deciduous trees and shrubs are also attacked by gall 
midg(‘s, and characteristic galls an^ formed on them. Mor(‘ than 
forty sp<‘ci(‘s have been recorded from the willows, twenty from the 
oaks, and about as many from the hickory. Most of these are of but 
little or no iinjxirtanee or interest from the viewpoint of forestry, so 
no att(*nipt will lie made even to list all of them here. A few, however, 
should b(* miaitioned briefly. 

The catalpa midge, Jtonida catalpae Comst., is often a common and 
important pc'st on catalpa. The adult measures about 1.5 mm. in 
h'ngth, th(‘ l(*gs are long, and the body is light yellow in color, the wings 
dusky. l'’he c'ggs are minute, elongate, whitish, and when deposited 
on th(' foliage are found in masses of eighty or more. 

The larva when mature is m^arly 3 mm. in length and varies in 
eolor from pale whitish to orange. It poss(\ss(\s the ability to spring 
into the air to a height of several inches, the feat being performed by 
bringing both (mkIs of the body together in bow fashion and suddenly 
straightening out. 

The stunted growing tips of catalpa; the distorted leaves; the 
brown, eyelike spots or larger brown, deadened areas on the leaves; 
and the distorted, misshai)en se(‘d pods all are effects of the a(^tivities 
of this insect. 

The injury to the foliage may take the form of circular feeding 
punctures about 6 mm. in diameter, or in the event of a destructive 
attack the entire leaf may wilt, later becoming brown and crumpled. 
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Frequently the trees may shed a considerable part of their foliage 
as a result of early summer outbreaks. 

When the larvae gain access to the pods considerable distortion 
results, and, if abundant, the greater part of the seed may V)e destroyed. 

The most serious aspect of the injury by the e.atalpa midge con- 
sists in the stunting and dwarfing of the trees as a result of the constant 
killing back of the terminal bud. When grown for posts or poles it is 
important that the terminal shoots and particularly the central one 
remain healthy and vigorous. Repeated injury to the terminal shoot 
causes excessive branching, and the outcome is a dwerfed, bushy 
growth instead of the straight, upright tree. 

No satisfactory control measure is known for this species. Culti- 
vated groves are less seriously attacked than umailtivated ones; 
hence* it is advisable that cultivation be practiced until the trees are 
well started. 

The linden twig gall midge, Cecidomyia citrina O.S., sometimes 
seriously stunts the growth of lindens by destroying the buds and 
reducing the vitality of the twigs by deforming them. 

The tulip gall fly, Thecodiplosis liriodendri (O.S.), produces c.harac- 
teristic blisters on the leaves of the tulij) tree and is often abundant 
enough to do considerable damage in the South. 

The pine-cone willow gall is one of the most common of the galls 
made by members of this family. The presence of the larva of the 
gnat Rhahdophaga strohiloides (Walsh) in the tip of the twigs causes 
the conspicuous, pine-cone-shaped galls so often seen on some of 
the willows in the East. R, racemi Felt and R. hrassicoides (Walsh) 
form somewhat similar galls on willows in the West. 

BENEFICIAL MIDGES 

The larvae of some of the midges are of considerable importance 
as predaceous enemies of mites, aphids, scale insects, and eggs; and 
a few are even parasitic. One of these, Mycodiplosis acarivora Felt, 
preys almost exclusively on several of our common mites. The 
larva of Arthrocnodax occidentalis Felt is an important enemy of mites 
and insect eggs in the West. Aphidolctes meridionalis Felt is listed 
as an important enemy of many aphids. The larvae of Itonida 
hopkinsi Felt have been taken from the mines of bark beetles in 
yellow pine, but they are not common and are probably of little 
economic importance. 


THE SYRPHUS FLIES 

The syrphus flies, family Syrphidae, range from quite small to 
medium size. They may be unicolorous, shining black, or greenish. 
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but more often they are dark with bands of yellow. Many resemble 
bees or bumblebees or wasps. The family is a large one, and most 
speeies are beneficial, the larvae feeding on aphids and other small, 
soft-bodied ins(‘cts. 

Several species of the genus Chtlosta spend their larval life in the 
cambium of living trees, and their work results in a peculiar defect, 
known in the lumber industry as ‘‘black check. 

The hemlock bark maggot, Chiloda alnskcnsis Hunter. — The 
adult is a small, black fly 10 mm. in length with a wing spread of less 
than IS mm. and densely covered by black hairs. 

larvae b(‘long to the rattail group. They are whitish maggots 
with a small liead almost buried in the front end of tlie body, which is 
plump, subcylindrical, and covered with micu'oscopic, hairs or spines, 
'^riu're are fleshy appendages or false f('('t on most s(‘gm(‘nts. The 
body ierminat(\s in a whiplike tail about as long as th(' body i)roper. 
The tail serves as a breathing tube and may be lengt hened or shortened 
at will. The length of a full-grown larva is 15 to 20 mm. 

The ])upa forms in the last larval skin; the tail is bent over the 
back; tin* body becomcvs compact and app(‘ars to shc'rten. The 
puparium is 7 to 8 mm. in length. 

h]ggs an' d(‘posit('d in wounds caused by otlu'r insc'cts, such as 
scolytids, and th(' larvae' an' found in the flow of n'sin with tlu' body 
near the' sai)wood and tlu^ tail extending out through th<^ n'sin mass 
to tlu' air. Tho larvae^ feed upon the soft, growing tissue' e)f the^ 
e'ainbium, e'lilarging the^ wemnd as it grows. The' re'sin fle)W is con- 
stantly ])ushe'el out, forming a gle)bular mass on the tree^ trunk. '^Fhe; 
larva. ce)ntinue*s its we)rk for se've'ral ye'ars (3 to 5) ke'ei)ing the weninel 
e)j)e'n. In the' s|)ring that full de*vele)pment is attaineel, it migrates 
te) the' oute'r pe)r(ie)n e)f the re'sin mass to })ui)ate. The transfe)rmation 
fre)m larva te) ])upa and ])upa te) adult take's pla.e*e> in the outer rosin 
mass. The' adults emerge in late April anel early May. 

The e'ntrane*e te) the chamber in whie*h the magge)t has lived 
may be e)nly the tiny woiinel made by a bark be'etle, e)r it may bo 
larger, but it is never changed by the^ magge)t. The latter has spent 
its time in the inne'r e'hambor and oftc'ii e'ldarge's it to an inedi in diam- 
eter. As soon as the maggot loaves to pupate, the irritation ceases, 
the we)und starts to heal over and in a few years is covered, but 
underneath is the resin-filled pocket whieh is the black check of 
western hemlock luml)er. 

This black check appears as a dark-brown or black, resinous scar 
above which the layers of wood are distorted. In quarter-sawed 
boards it appears as a long seam; timber badly affected is worthless 
for finishing, turning, staves, or similar use. 
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This fly was described from Alaska and occurs south along the 
Pacific (V)ast to southern Oregon, being especially injurious in the 
lower Columbia and Puget Sound regions. 

No adequate control has been worked out for this insect. It is, 
however, found that where (dear material is required it is safe to 
obtain trees growing at an elevation of over 1,800 ft., since the flies 
have not been found attacking trees at such altitudes. 

Two hymenopterous parasites have becm found to attack the 
maggot, one an icluKaimon fly, Syrphoctonus rnacidifrons Cr., and 
the other a Chalcididae, EideluH flaviprs Walk. Both appc'ar to be 
common and undoubtedly exert some influen(*e in k(Hqnng the maggots 
in (dieck. 

The lowland fir bark maggot Chilosia hoodiana Bigot, is similar in 
size but ])rown in color and works in tlie cambium of Abies grnndis 
and A. concolor, 

A very similar species works under the bark of Douglas fir, and 
damage to alpine fir and yellow pine liave been reported, but the 
insects res]K)nsible have not been identified. Cole and Lovett (1921) 
list twenty-one species Ixdonging to th(‘ genus Chilosia as o(*curring in 
Oregon; and some, asides from th(i two abov(', an^ probably bark 
maggots. 

Xylota subfasciata Loew has been reared from decaying heartwood 
of Douglas fir. Whetluu* the larvae are scavengers or predators is 
not known. Many otluT species of this gcaius are found in 
wood. 

The family Syrjfludae furnishes many very beneficial insects; 
in fact, many writers consider syqfliid larvae as the most important 
factor in a])hid control. Syryhus aniejicnnus Weid. probably is by far 
the most valuable sp<*ci(\s if the whole country is considered, since it 
is very abundant and has a wide distribution. Davidson considers 
Lasiophthicus pyraslri (L.) the most important species in (California. 
In Oregon Syrphus opinator O.S. ranks first, with S, americanus Weid. 
second in importance. 

Aphidiophagus syrphids deposit their eggs in aphid colonies, 
and 5 to 15 days ('laps(' before hatching. The larvae feed for from 
8 to 27 days and then r(*quire 5 to 24 days for pupation, the variations 
depending upon the species. Feeding exi)eriments show that each 
maggot consumes 17 to 47 aphids a day or 265 to 530 individuals 
during development. In heeding, the aphid is grasped by the maggot, 
the mouth parts are fixed upon the body, the wall punctured, and the 
contents extracted. 

Species of the genus MedeteruSy family Dolichopodidae, are impor- 
tant associates of forest insects. Some of the larvae found under bark 
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are prodacjoous on other insect larvae. M, aldrichii Wheeler is a 
valuable })redator of bark beetles in Western forests. 

Lonchaca corticis Taylor, family Lonchaeidae, is a steel-blue fly 
about 4 mm. long with an oval elongate or almost round abdomen. 
'^I'aylor n^ports it as one of the most important parasites of Pissodes 
sir obi P(*(^k in tlui East. L. polita Say has been taken from the bur- 
rows of Ips radiatae Hopk. in the West. L. viridana Meig. is found 
bre('ding under the bark and in cones of western forest trees. Under 
certain conditions it may be predaceous. 

Oscims sulphurhalteraia Endl., family Oscinidae, breeds in the 
coiu's of Abies grandis in the West. Siphonclla (Madiza) conicola 
(On'cn) has Ixm'ti neared from cones of A. concolor at Ashland, Ore. 

Sareophaga sarraceiiioides Aid., family Sar(!ophagida(i, has been 
brc'd from some of the large wood-boring beetles such as Prionus cali- 
fornicus iMots and Krgales speculatus Le(;. Eight flies ('nuTged from 
oii(‘ sp(‘cinien of the latter beetle. S. kellyi Aid. has been bred from 
various c(u-ainbycid larvae. 

Xanthophyte labis Coq., family D(‘xiidae, has beem br(‘d from the 
Douglas fir pitch moth. 

1 h(' larva(i of th(i genus Ctenophora and other genera of the 
family Tipulida(^ are often found in dead or decaying logs. Species 
of the g(*n(‘ra Tipula and Nephrotorna have been reported as destroying 
seedling fir and larch and as injuri»ig the young of other coniferous 
and deciduous trees (Alexander, 1920). 

1 h(* robust robber flics, family Asilidae, an' v(‘ry commonly seen 
in th(' forests. They are important pri'dators. 

LEAF MINERS AND CAMBIUM MINERS 

Th(' flies of the family Agromyzidae are mostly very minute. 
Then' an' about 100 known species in the United States. The larvae 
sliow a di\'('rsity of liabit: Some are gall makers, others are leaf miners; 
thn'e specie's mine the cambium of trees, causing pith-ray flecks; 
and lastly a few forms are predaceous, the larvae feeding mainly on 
aphids and scales. 

Among the leaf miners only two species mine the leaves of forest 
tree's. Agromyza uhni Frost, mines the leaves of American elm, and 
an unnamed specie's works in the leave's of iioplar. 

.1. tiliac Coud. forms galls on the twigs of linden trees. 

A tiny, dark-blue species of this family was introduced into Cali- 
fornia years ago te) prey upon scale insects; Cryptochaetum iceryae Will, 
proved very beneficial and is the only parasitic species e)f the family 
in the United States. It preys upon the cottony euishion scale. 
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A number of species are predaceous; Leucopis piniperda Mai. and 
L. orbitalis Mai. prey upon aphids which oc(;ur on pines. 

The cambium miners include the following; 

Birch cambium miner, Agromyza pruinosa Cocp — The adult is 
3 (male) to 4 mm. (female) in length, of a grayish color with indistinct 
orange markings. 

Eggs are deposited high up on the trunk of perf(u*.tly healthy 
trees, and the very minute larva 
works down in the (;ambium 
toward the roots. 

The full-grown larva is 18 mm. 
long and only about 1 mm. in 
diameter. The head is fitted with 
a black, chitinized booklet by 
which it mines through the 
cambium. 

The mine at first is fine, almost Fit;. 227.— Adult of birrh ciimbiuin 
hairlike, and gradually increase's pruinom Cocj. Greatly 

in size. The base of th(i tree is 

reached about the time that the maggot is full-grown, and it leaves tin* 
tree to pupate in the soil. The pupa is cylindrical, 4 to 5 mm. long 
by 2 mm. wide. 

Adults appear in May to deposit eggs, and a year is required for 
the life cy(de. 

The damages is caused by th(^ mines which traverse the cambium 
and later heal over. The tree may be attacked at intervals through- 
out its life. No external damage is noted, but when the birch is cut 
a cross section will show numerous black spe(;ks, and the longitudinal 
section will show streaks of varying length. These are known as 
pith-ray flecks. 

The host is birch, Bctula nigray in the middle Atlantic stat(\s and 
as far west as Colorado. 

Agromyza accris Green, a small dark fly, is v('ry similar to the last 
species; length 4 to 4.5 mm. 

The larvae are opaque white, cylindrical, from 15 to 17 mm. in 
length, and about 1 mm. in diameter. They mine in the cambium of 
red maple, Acer ruhrum. 

The larvae reach maturity in July and pupate by mid-August, 
remaining in the soil until the following late April, when the adults 
emerge. They are common in the Atlantic states. Work similar to 
the above occurs in QuercuSy SaliXj PopuluSy A InuSy and other decidu- 
ous trees and is doubtless caused by closely related species. At the 
present time little is known of the food habits of a great number of 
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those Dipt(*ra, and iTUioh of the injury has not yet been traced to any 
particular species of insect. 

In th(‘ VV(*st many species of coniferous trees show damage similar 
to pith-ray fl(‘cks. This has been considered as the work of small 
I)il)tera belonging to the Agromyzidae or Cecidomyiidae, but as yet no 
can'ful work has Ijecai done to identify the various species responsible 
for th(‘ injury. 

Und(M* grading rul(‘s these defects may result in lumber^s being 
thrown into low(*r classes, but they do not affect the strength of the 
mat(‘rial, and, wh(‘r(‘ abundant, they might be capitalized and the 
material us(*d for finish where it should command a premium. 

ROOT MAGGOTS 

Th(* m(*mbers of the family Anthomyiidae look somewhat like the 
common hous(41i(‘s, l)nt tiny are smaller, and the abdomen is usually 
not so broad as in th(‘ hous(41i(*s. 

'rh(‘ larvae of juany sp(‘ci(‘s liv(^ in decaying vegetable matter but 
may bon* into the roots or stems or heaves of living plants. The 
cabbag(‘ root maggots and onion maggots are common examples. 

Soim* sp(‘ci(‘s have ])(‘(*n found to be v(ny d(\structive to the seeds 
of conihaous tnass plant(‘d in experinumtal plots by the Division of 
Forestry at th(‘ University of California. 

THE TACHINA FLIES 

In size and general aj)pearance many of the tac^hina flir\s, family 
'^rachinida(‘, resfanble somewhat the common housefly. The body is, 
howev(*r, usually more robust and furnished with heavy !)ristles or 
hairs. Many are much smaller, less than half as large; others are two 
or thr(*(‘ times as large as the housefly. This is a very large family of 
gri'at (‘conomic, importance, as the larvae are parasitic, chiefly within 
caterpillars, but many other insects are attacked as well. 

The eggs of many species are d(‘|)osit(‘d directly on the host, and 
the larva(‘ make their way into the body cavity where they live until 
ready to i)upate. During the last hnv hours of tluar larval life they 
fe(Hl so gHH'dily on tlu' tissues of their host that they destroy it, 
fr(‘(iuently, but not always, before it pupates. Having completed 
their growth, the parasites usually pupate in the body of their host 
or in the ground. 

Some tachina flies are ovoviviparous and deposit their living larvae 
in the body of tlunr hosts. Others lay their eggs on the plants on 
which tlu' hosts are feeding or over which they pass. 

The tat*hina flies an* such important factors in th^e control of 
many of our insect pests that many species have been introduced 
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into this country to help control such serious pests as the gypsy moth, 
the browntail moth and many others. 

One of the most important insects introduced into the United 
States to help control the gypsy moth is the tachinid parasite Comp- 
silura concinnata Mcig. It passes the winter as an immature maggot 
in the hibernating pupa of its host. There may be thr(*e or four 
generations each year. Not only is this parasite one of the principal 
checks on the incTease of the gypsy moth, but it is an important 
enemy of the browntail moth and several native insects. It has 
brought the white-marked tussock moth under (control m the New 
England states and has had a marked influence in reducing the 
numbers of other i)ests su(di as the promethia moth, the fall w^ebw^orm, 
the cabbage worm, and the army worms. 

Sturmia scxitvllata Rob. Desv. is another tachinid that has becni 
successfully introduced to control the gypsy moth, but it is nvstricted 
to this one host. 

Admonlia (Ifypcrrctrima) rctiniac C’oq. has Ixh'u bred from the 
larvae of certain tip moths {Encosmidne) infesting conifens. 

Uramyia haliKidotae (Ths.) (U. cicuminaln Bigot.) is a])out the size 
of a large housefly, quite bristly, and is an (‘xceedingly ('ff(‘etive 
parasites of the fir tussock moth. In a numlx'r of cases, (‘olonies 
of the cateri)illars have been brought to the laV)oratory, })lac('d in cages, 
and 95 per cent were found to be ])arasitiz(‘d. Erncdia (Eanzeria) 
anipelus Walk, has been reared from tlu' spotted fall w(*bworm, 
Hyphantria textor Harris, in Oregon. Zcfiilla {PJxorisla) vulgaris 
(Fallen) occurs throughout the United States and doubtless attacks 
forest Lepidoptera, as it has been rean^d from the spruc(‘ biidworm. 
Z. futilis (O.S.) has been reared from Midacosoma disslria Hbn. 
and other caterpillars. Phorocera daripctuiis^ Macep is a widely 
distributed si)ecies, common in the West; it attacks varicnis cater- 
pillars. Erontina french H Will, occurs in the West; it i)arasitizes 
Malacosoma. Exorista larvarum L. {Tachina mella Walk.) is very 
similar to the last. Tachinojiiyia {Tadiina) rohusia Ths. is a common 
Oregon species, reared from Malacosoma. 

Blepharipeza adiista I^oew is a larval parasite of th(^ Pandora moth 
in southern Oregon and of M. disslria Hbn. in various parts of the 
West. Madremyia {Phorocera) saundersi (Will.) is a widely distributed 
species, attacking various caterpillars. Among other species it 
attacks the oak looper, Ellopia somniaria Hulst. 

WALKING STICKS, GRASSHOPPERS, AND CRICKETS 

The insects belonging to the order Orthoptera have the fore wings 
leathery or parchment-like and the hind wines membranous and 
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folded in plaits like a fan. Many members of this order have rudi- 
mentary wings, or the wings may be wanting. The mouth parts aro 
fitted for biting and chewing. 

While this order contains many of our most common and some of 
. our very destructive insects, only a few 
of these are of importance as enemies of 
forest or shade trees. 

The northern walking-stick, Dia- 
pheromera feniorata Say, is the most 
common and abundant species of a 
group of long, slender, sticklike insects. 
They feed on the leaves of oak, locust, 
hickory, wild cherry, and, to a lesser 
extent, other deciduous tre(\s. Only 
rarely do they o(;cur in destructive 
luimbers. In the more tropical parts 
of the world, as in (iu(‘ensland, Australia, 
they oft(*n destroy the foliage of the 
forest ovcu’ grc'at an^as. Arseni(*al sprays 
may be used if control measures seem 
advisable. 

Grasshoppers are often very d(v 
structive in fields and gardens, and when 
they are particularly abundant they may 
defoliate th(‘. tr(‘es and shrubs. They 
are seldom of any importance in the 
forests, except in mountain meadows, 
but in the Nebraska National Forest 
they have d(\stroy(Hl many planted pines. 
When they are fec^ding on shade or 

F,o. 22S.-Thc northern walk- tr(>(>s tluty may do coiisidcr- 

in>?-s<ic*k, Din pheromera jemoraJta able damage. 

™ o'*" “ '“■i™ 

but seldom become numerous enough 
to do any appreciable damage. 

The tree crickets may sometimes do some damage, particailarly 
to young trees, on account of their habits of laying thenr (^ggs in 
punetures which they make in the bark or cambium of trees and 
shrul3s. These punctures may kill small twigs or so weaken them 
that they are easily broken by the wind. 

The snowy tree cricket, Oveanthus nivem (DeGeer.), a whitish or 
pale-green form, is one of the most common and widely distributed of 
these. 
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The black-horned tree cricket, 0. nigricornis Walk., characterized 
by the very dark antennae, is almost or quite as common in some 
localities. 

The pine-tree cricket, 0. pint Beut., is reported only from pine 
trees, usually on the higher branches. Cutting and 
burning twigs infested with eggs will help to prevent 
possible damage by later generations. 

The mole crickets frequently do much damage to 
the roots of young trees. 

The northern mole cricket, Gryllotalpa hexadactyla /I f\ 
Perty, is the most common of these. The introduced / \ / \ 

European mole cricket, Gryllotalpa gryllotalpa Ia, has / >/ \ 

been reported as destructive to young forest trees. / ‘ \ 

On account of the subterranean feeding habits of these Ym. 229 . 
insects it is difficult to control them. Poisoned baits. The snowy tree 
as used for cutworms or grasshoppers, giv(^ some 
relief. Geer.) X l.Male. 

A few of the true bugs, order Hemiptera, such as 
the box-elder bugs, Leptocoris trivittatus Say, family 
Corizidae, and others may attack some shade trees, but control 
measures are rarely nc^cessary. Some of the la(;e bugs, genus 
Corythuchay family Tingidae; and the leaf bugs, family Miridae, may do 



Fio. 230. — The California 
Christmas berry lace buR, Cory- 
thucha incurvata Uhler. X 8. 
Upper left, adult; right, a young 
and an older nymph; below, cone- 
shaped mass covering the eggs. 
{Kdlogg'a American Insects,) 


much damage to sycamore, ash, willow, 
hawthorn, California Christmas berry, 
and other trees and shrubs. They an^ 
usually most abundant on the underside 
of the leaves. 

The oak lace bug, C. arcuata Say, 
was reported as doing severe damage to 
oaks in Minnesota in 1929. Any of th(^ 
oil emulsions adapted for summer spray- 
ing may be used when control measures 
seem advisable. 

Many of the common stinkbugs, family 
Pentatomidae, live on plant juices, but 
some feed on other insects. 

The assassin bugs, family Reduviidae, 
are important predators. 

The dull-brown or black flat bugs. 


family Aradidae, arc often found under the bark of dead trees where 


they are supposed to feed on the juice of the decaying wood or on 
fungi, the spores of which they may carry to other, possibb/ healthy, 
trees. 
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THE MITES 

Tho mitos and ticks, class Arachnida, do not belong to the same 
class as the insects, class Iiisecta, but most people look on them tis 
kinds of insects, and the entomologist is usually called upon to give 
information in re^gard to them. The ticks are all parasitic on various 
animals; noiu^ attacks plants, so they will not be discussed here. 

The mites constitute a large and important group of minute 
creatun's almost as varied in their habits as they an^ in their appear- 
ance and structiin^ Many are parasitic, many different kinds of 
hosts b(‘ing attack(‘d. The itch mites of man and of domestic animals; 
various vari(‘ti(\s of Snreoptes scahici DeG(*er.; and the chigger mites, 
Trornhicula irritaiis Riley, are examples of these. Many kinds of 
mit(‘s are found clinging to ins(‘cts. Some of these are parasitic; 
others are simply using \h(\ insects as a means of transportation. 

One of the ]nost imj)()rtant of the parasilic mites is the ventricose 
mit(', Pcdicfdoidcs ventneoiiNs Newport, which is parasitic on many 
ins('cts and, under certain conditions, it may attack jnan also. As 
th(‘ ('ggs Ix'gin to develop in the body of the female the abdomen 
Ix'conK's greatly swollen. The head and thorax ap])ear as small 
proj(*ctions on this si)h('rical mass. The young hatch within the body 
of the mother and begin attacking their hosts soon after tiny ar(‘ born. 
As th(‘y feed on so many different kinds of insects they may destroy 
many beiK'ficial as well as harmful insects. 

Allot h(‘r groii]) of mitc's are those* that live* wholly on the stems 
or leav(*s of plants, sucking the juices and thus seriously injuring their 
hosts. The* te'rin ‘^red spiders^' is appli(*d to a number of these. It is 
difficult to d(*termin(^ the species in many cases, and even tho 
syst.(*matists who are working with this group are not agreed as to 
proiier names for some of the sp(*cies. 

The common red spider, Teimnychus U larius (L.), one of the most 
abundant of these, is very destructive in many sections. Although 
it is calk'd a red spider or mite, its color varies from yellowish to orange 
or red or even greenish. The young are whitish yellow. The adults 
hibernate in the soil or in rubbish or in otlna* protected places and 
begin feeding on the foliage of their host plants early in the spring. 
There are several generations during the summer months. This 
mite feeds on almost all kinds of wild and cultivated plants. It may, 
at times, be so abundant on i)ines and on some of our deciduous shade 
trees as to cause them to drop much of their foliage. This is particu- 
larly apt to occur during hot, dry weather. When control meas- 
ures seem advisable sulphur dusts or sulphur sprays are usually 
recommended. 
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The two-spotted mite, Tetranychus bimaculatus Harv('y, is another 
common and widely distributed member of this group. This species 
does not always have the characteristic red color, but during the time 
the mit(^s are feeding they may be light or dark green with indefinite 
black spots on each side. They attack vegetable' and truck crops, 
ornamental trees and shrubs, and many of our forest trf'cs as 
well. 

The spruce mite, ParaictranychuH ummguis (Jacobi), is a very 
small, somewhat oval mite belonging to the web-spinning grou]). 

It is reported l)y De Gryse as (piite destructive to spruce in Canada; 
whiles Garman finds it very injurious to spruce, n'd pine, and c(*dars 
in Comu'cticut. Miller reports it harmful to pine in Ohio. 

In On'gon it has been observed on Sitka spruce occasionally but 
was not('d in July, 1930, at Miller Lake, Deschutes National Forest, in 
trenK'iidous nunilx'rs killing quantities of lodgepok' pine at about 
6,000 ft. ('levation. 

Th(' v^int(*r is s})ent as eggs, the young ai)pearing in the spring. 
D(welopin(‘nt n'quires from 3 to 4 weeks, so there' an' s(‘V('ral genera- 
tions ('ach y(‘ar. The' mite's insert tlu'ir Ix'aks inte) th(' ne'exlk's and 
extract the chle)re)phyll. Whe'ii abundant the'y are' eiuite ne)tice‘able 
e)wing to the' browning e)f the neH'elle's and the pre'sence of large quanti- 
tie's of fine* we'bs. 

The ye)ung are* liglit grayish or gre'e'ii; whe*n mature' the'y are dark 
gre'eii to ne'arly blae k. Female's are elistinguishe'el by a narrow, pale 
streak e)n the back anel e)n the ce)llar. 

De Gryse^ re*ce)mmenels spraying infe\steel trees with tjne part 
miscible oil to fifte'e'n j)arts water e'arly in the spring before the buds 
be'gin te) burst. Late'r in the se'ason many of the mite's may be^ washe'd 
from tlie tree with a strong stre'am of wate'r from a power spray 
pump. The'se' remedie's are', e)f ceairse*, applie*able' e)nly in parks or 
small ])huitations. 

The cedar mite, Tcnuipalpus rrythreus Fw., is a small red mite 
reporte'el fre)m ce'dar in Iowa and from arl)orvitae in Ore'gon. 

The blister mites or gall mites are be'st kne)wn by the characteristic 
e'ffe^cts of the4r we)rk on the leaves e)f tlu'ir hejst i)lants. Somei e)l 
them feeei on the surface of the leaves, but most of thenn cause a 
felty mass of hairs e)r conspicuous galls e)n the imdersiele's of the> leaves. 
The mites are so small that they can scarcely Ixi seen without the use 
of a lens. The bodies are elongated, and the abdomen is usually 
finely striated. In the full-grown mites thoro are two pairs of legs 
close to the anterior end of the body. 

The walnut blister mite yEriophyestristriatuserineus (Nalepa), works 
on the und(n'side of walnut leaves, producing a concave area which is 
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filled with fine, soft hairs among which the mites live and lay their eggs. 
They an' usually of no economic importance. 

The linden gall mite, E. abnormis (Gar.), causes conspicuous bright- 
red cone-shaped galls on the upper surface of linden and basswood 
tr(^(‘s. 

The pine-needle mite, E, pini (Nalcpa), lives under the bracts 
at the base of the needles on Monterey and Torrey pines. Some- 
times the mites are so abundant that they cause many of the needles to 
fall prematurely. 

The cottonwood mite, E, popuU Nalepa, attacks the cottonwood 
and poplars, causiiig knotlike enlargements on the twigs and small 
limbs. 

The juniper mite, E. rarnosus Hodg., is a long, narrow, pinkish or 
red mit(‘ which d(*forms th(^ fruits of Jiiniperus pachyphaca in Arizona. 

The western cedar mite, E. thujae Gar., causes a yellowish dis- 
(•(jloration of the terminal growth of Thuja occidentalis. It is widely 
distributed and may causes the death of young trees. 

The maple erinose mite, E, ryderi Banks, causes thick brownish or 
yc'llowish, hairlike growths on the underside of maple leaves. 

The willow gall mite, E, mltcicola (Gar.), is a short, stout-bodied 
mit(* which cause's many small galls on the upper and lowc'r surfaces 
of willow leaves. 
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CHAPTER XII 


TERMITES OR WHITE ANTS 

Tormitc's or “w}iit(^ ants,” order Isoptera, form a small group of 
inserts very destructive! to wood and wood products. Their principal 
food is (!('llulose from either dead woody material or living vegetation, 
although they are able to f('('d on almost any organic material. They 
jire therefore! be-neficial to the' fore'st as scavengers of elead and decaying 
tre'es, le)gs, and stumps but arc also decidedly harmful when they 
tninsfe-r their aetivitie*s to fiiiLshed wood or the cellulose products of 
we)e)d. In the United States they are paeticularly destructive to 
fence' jeeests, te'lei)hone peeles, grape stakes, buildings, and other woody 
objects thiit come in etontact with the ground. On the Pacific Coast 
and in the! southern state's ce!rtain speeiic!S are also very destnieitive 
tei dry tiinbe'rs, building, fleioring, anel other materials which are not in 
cemtae-f, with the e'arth. They are also known tei destroy furniture, 
beieiks, anel eithe'r eirganic matter which is in e:ontact with infesteid 
weieiel. Thi'y ne've'r live expo.se'd to the light, anel so their work is 
eifte'ii nett suspe'cte'el until the inte'rior of the obje'ct attacked has been 
comple'te'ly e'ate'ii out and the oute'r shell crumbles away uneler the 
slighte'st pre'ssure. 

Termite'S are! small, flat, soft-bodie'el insects with biting mouth 
parts; with eir without e-ye's; and usually pale grayish, light yellow- 
brown, or bhu'k in e-oleir. They have gradual metameirpheisis, devel- 
eiping fretm eggs thremgh nymiihal forms to a nuinbe'r of specialized 
caste's weirke'i-s, soldiers, or sexual adults. The!re! is no tnie pupal 
stage, although there may be a quiescent or resting stage during 
molting. Me)st of the castes are wingless, but the migrating sexual 
forms or alate's, which are usually dark brown or black, develop two 
pairs of similar long, narrow wings, which are folded flat over the 
back when at re'st. When these adults establish a new colony the 
wings an' broken off, and only the stubs are left. 

Termites are social creatures and, like the true ants, social b(!es, 
and social wasps, live in small or large, well-organized communities 
made up of a number of specialized castes, each having its special work 
to do for the good of the colony. However, they have a greater 
number of castes than these other social insects, including two or 
three castes whose function is reproduction. 
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The workers are wingless individuals with soft bodies and large, 
unchitinized heads. Since they always live within the burrows and 
are never exposed to the light, they are pale, dirty-white yellowish, 
or light brown in color and are usually blind. Tho^^ do most of the 
work in the colony, their duties consisting of excavating and feeding 
and caring for the young. They represent both mah' and female 
forms in which the sexual characters have not becai fully d('veloped. 
In some genera, such as Kalotermes and CryptotermeSy this caste is 
absent, and the work is done by immature nymphs of tlu; reproductive 
forms. 

The soldiers are similar to the workers in color and in being blind 
and wingless but are somewhat larger and have the head chitinized 



Fig. 2.31. — A workor and a soldier of Zootermopsis angysticollis (Hagen). Much enlarged. 
{Jordan and Kellogg's Animal Life.) 



and the mandibles enormously developed. Like the workers, the 
soldiers represent males and females with undeveloped S(?xual organs, 
although in ZooUrmo'pms fertile soldiers an^ found. Soldiers are 
produced by all the reproductive forms. Their evident duty is to 
protect the colony, but they do not appear to be very efficient in this 
resp(^ct. 

In certain genera, as Constrictotermes and Nasutitermesy the soldiers 
are replaced by ^‘nasuti'' which, instead of the large mandibles, have 
the head prolonged into a beak or noselike process from which they 
exude a liquid which is used as a means of defense and also in making 
or repairing their earthlike tubes or passageways. 

The normal or first reproductive caste. — ^The only termites ever 
found exposed to the sunlight and in flight are the sexually mature 
adults belonging to the normal or first reproductive caste. Theae 



410 


FOREST INSECTS 


individuals are light to dark brown or black in color and have func- 
tional eyes and long, flat, narrow wings which extend beyond the end 
of the abdomen. They swarm and leave the old colony during the 
early sumiiKT and fly at dusk, often in great clouds, to find suitable 
locations for new colonies. A male and female upon finding a place to 
establish a new home lose their wings, retaining the stubs, carry on a 
courtship, mate, and become the true king and queen or royal pair 
of the new colony. The female then grows in size but in our native 
speci(‘s do('S not become so large as to lose the power of locomotion, 
as do some species in the tropics. The king 
continues to cohabit with the queen, but since 
they are free to move about th(‘re is no centrally 
located royal cell. The queens have great 
fecundity and lay eggs at the rate of at least a 
dozen a day. These are white and kidney- 
shaped and from 1 to 1.5 mm. in length. They 
are usually laid in clusters along the tunnels 
and arc tended by the young parent adults in the 
royal cells or removed by the workers and cared 
for by them in the outer galleries. 

The second reproductive caste. — ^The second 
re]n-()(luctive caste are pale-gray or straw-colored 
individuals, with no functional eyes or wings 
and with short wing pads. They never leave 
the colony unless by subterranean tunnels and 
so, although capable of giving rise to new 
individuals within the colony, are incapable of 
establishing new ones. If the primary king and 
qiHM'ii die, their place is taken by members 
of this second form or substitute kings and queens. However, the 
sc'cond form brec'd true to type and are unable to reproducer the 
first form. 

The third reproductive caste. — In some genera there is a third 
reproductive caste within the colony. These are similar to the 
se'cond S(‘xual forms except that they have no wing pads and hence 
r('S('m])l(' tlur workers. Like the second form they probably never 
lea\H‘ tlu* colony and always breed true to type. 

NATURE OF WORK 

In the tropics, where termites are most abundant, some species 
build their nests as huge mounds 10 ft. or more in height or as exposed 
globular nests on trees, stumps, or other objects. In the temperate 
zone they do not build these large exposed nests but work, for the 
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most part, underground or completely within some woody object. 
Species found in the United States have three gcnieral types of work: 

1. Wood-inhabiting species which do not require contact with the 
ground. Some of these, such as Zootermopsis, live in moist wood and 
are, as a rule, not particularly injurious to works of man. Others, 
such as Kalotermes, live in very dry wood and arc exceedingly d('struc- 
tive to buildings, telephone poles, and other woody structires in 
the soutluTii part of California and th(i southern states. 

2. Wood- and earth-inhabiting species which must have moisture 
and contact with the ground and extend their galleries from the ground 
into the wood. This group includes some very destructive species, 
particularly in the eastern states. 

3. Purely earth-inhabiting species which live upon decaying organic 
matt(ir in (!ontact with the soil and hence, from the forestry and forest- 
products standpoint, an^ of no economic interest. 

The wood-inhabiting termites have in tludr intestines a very 
remarkable asscunblage of small plant and animal microorganisms 
iiKjluding Protozoa, spirochaetes, and bact(uia. k]ach sp(K‘ies has 
been found to have its own particular group of microorganisms, which 
may be found in the intestines of every )nember of the colony. It is 
believed that these serve th(5 purpose of hcilping to digest the cellulose 
taken in by the termites and make it available for use. 

They also have a number of fungi associated with them. These 
grow upon the walls of their tunnels, upon the fecal pellets, and arc 
found in the intestines of the termites, indicating that they form a 
common element in their diet. To what extent these fungi help in 
breaking down the wood and making it available for food has not been 
fully determined, but it is probable that sonn^ such r('lationshii) exists. 

PREVENTION AND REMEDIAL MEASURES 

The methods of prevention and control of termite damage will 
depend upon the species involved, the type of work, and the character 
of material infested. 

In most cases it is much simpler and cheaper to prevent the attack 
of termites than to control them after the colonies have once Ix^come 
established. With living forest trees, about all that is necessary is to 
avoid wounds that lay the wood bare or injury by insects, disease, or 
fire. 

To avoid the destruction of buildings and woodwork there are 
several precautions that should be taken. Whenever feasible, all wood 
that is to be exposed to termite attack, by either the dry-wood or the 
subterranean species, should be impregnated with coal-tar creosote 
applied under pressure, according to standard specifications. Zinc 
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chloride ; sodium silicofluoride; mercuric chloride; chlorinated naphtha- 
lene are other approved chemical preservatives which have been proved 
toxic to termites. At least wood which is to come in contact with the 
ground should be so impregnated. Where the use of chemical pre- 
s(irvativ(\s is not economical or practical, termite-resistant woods 
such as the sound, seasoned heartwood of cedar, chestnut, southern 
cypress, juniper, black locust, redwood, or black walnut should be 
s(d(u;t(Kl. In any case, untreated wood should be insulated from 
(contact with the ground. Detailed building instructions advise using 
a foundation that will keep woodwork 18 in. or more aboveground, 
constru(^t(‘d of solid ctuiumt or brick and mortar coated with a 1-in. 
thi(;kn(^ss of cement, having a metal shield or guard projecting 2 in. 
or more from the foundation and turned downward at an angle of 
45 deg. 

In the southern part of the United States, in (\alifornia, and in the 
tropi(\s, when' dry-wood termites are plentiful, impregnating wood with 
I)res(a‘vatives according to standard specifications or th(; use of 
t(U’mit(^-r(‘sistant woods is about all that can be done to previmt attack 
of tlu'se sp(H‘i(‘s. T(*l(*phone pole\s should be impregnated for their 
(‘iitire U'ngth. If surfaces are well-covered with paint, a certain 
d('gr(‘(^ of prot(‘ction is afforded. 

Aft(*r poles, buildings, or woodwork have become infested, remedial 
action is reipiiri'd. In so far as is practical, all badly damaged wood 
should !)(' r(‘mov(Ml, hiinu'd, and replaced with termite-resistant 
inat(‘rial. It subten-ranean species are working in buildings, they can 
be kilU'd by shut ling off their connection with the ground or other 
source's of moisture. If in untreated poles or posts where ground 
('onta(*t is unavoidable, ground treatment with sodium arsenite and 
otlu'r clK'inicals may serve to halt the damage, but as yet no entirely 
satis! actory method of treatment under such conditions has been 
found. 

Colonies of dry-wood termites can be successfully killed by inject- 
ing poison dusts into their tunnels. The Termite Investigations 
(k)mmitt('e in C -alifornia have found that the best dusts for this purpose 
ar(' Paris grei'ii, arsenical smelter dust, and finely ground sodium 
fluosilicate. These dusts when injected into the wood tunnels are 
more effi'ctive in killing the entire colony and much more easily applied 
than fumigation with hydrocyanic acid gas, carbon bisulphide, or 
orthodichlorobcnzene which have frequently been recommended for 
this purpose. The use of these dusts has, however, been generally 
abandoned on account of the danger to human life. 

In general, the control of termites is largely a matter of using 
termite-resistant wood, either the sound heartwood of certain resistant 
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species or woods impregnated with toxic chemicals; keeping wood 
covered with paint; or building according to standard specifications 
which will preclude chances of termite attack. 

CLASSIFICATION 

The termites found in America north of Mexico are divided into 
three families, the Kalotermitidae, the Rhinotermitidae, and the 
Termitidae. 

Members of the family Kalotermitidae are entirely wood-iidialating 
species which live above the ground and do not re(|uire connection 
with it to obtain their moisture supply. The family is (characterized 
by having the clypccus not divided by a median line; fontanel absent 
in all castes; gula longer than broad; ocelli usually present, and radial 
sector of wing with one or more superior branches (rarely none); 
pronotum flat and usually broader than the head; and no worker 
caste. Four genera are found in this country, Zootermopsisy Kalo- 
termeSj Parmieotermes, and Cryptotermes. 

Members (rf the family Rhinotermitidae are mostly earth-inhabit- 
ing or subterranean termites. They are characterized by having the 
fontanel present; anterior wing scale large; wings often reticulate 
and without hairs; and the pronotum of workers and soldiers flat, 
without anterior lobe. The family is represented in the United States 
by three genera, the very destructive gtmus Reticuliternies which is 
ncsponsible for the major part of the termite damage in the world; 
the genus HeteroterrneSy also subterranean habit; and Frorhinotermes 
whic.h are damp-wood termites. 

The members of the family Termitidae in the United States are, 
for the most part, small species which require considerable moisture 
for their development and are all ground dwelling in habit. They 
either live entirely within the ground or (extend their galleries from 
the ground into the woody material upon whicch they feed. The 
winged adults are characterized by having the clypeus divided by a 
median line; the fontanel present and more or less distinct; the gula 
as broad as long; pulvillus absent; cerci two or three segmented; find 
the radial sector of the wing without superior branches. This family 
is represented in the United States by three genera, NasutitermeSy 
AnoplotermeSy and Arnitermes all of which are ground dwelling in 
habit and hence of no particular importance to forest trees. 

From the standpoint of their habitat and the type of work that 
termites do, the species are readily divided into two major groups, 
the wood-dwelling and the earth-dwelling types, and these can be 
further subdivided into smaller groups with characteristic habits. 
For instance, among the wood-dwelling species is one group that 
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inhabits damp wood and a second group known as dry-wood termites. 
Then, in the earth-dwelling division are those which are subterranean 
in habit but extend their galleries l:)y means of covered runways into 
woody structun's aboveground; and those which live entirely under- 
ground and feed upon wood in direct contact with it. For convenience 
th(i various genera will be discussed according to these typical habit 
groups. 


The Damp-wood Termites 

At the time of swarming, the damp-wood termites enter directly 
into the wood through decayed spots, cracks, holes, or where knots 

have been removed and then follow 
the grain of th(5 wood with their 
burrows. They require consider- 
able moistuie for their develop- 
ment and lu'nce are usually found 
attacking moist, decayed wood in 
contact with the ground, but once 
entered they are capable of extend- 
ing their galleries into relatively 
sound and almost dry wood. In 
the for(\sts they are for the most 
part beneficial in causing the rapid 
decay of stumps, snags, and other 
forest debris. They cause little 
damage to finished wood i)roducts 
except uiuU'r si)ecial circumstances, 
as when wood is kept unnaturally 
moist. 

Memlxu’s of the genus Zootrrm apsis {Termopsis) are the most 
important r(*presentativ('s of damj)-woo(l termites in the United States. 
Th(\se are large species which normally live in the moist, decaying 
woods of logs and stumps and show a decided preference for the 
wood of coniferous trees. There are usually four castes in the colony, 
the three n^prodiictive castes and the soldiers. There are no true 
worker cast(‘s, but the work is done by nymphs of the third reproduc- 
tive form, which are large', worker-like, grayish-] )rown individuals 
with no wing j^ads. The adults swarm at night and are relatively 
strong fliers. There are three species found in the United States, all 
in the states west of the Rocky Mountains. 

Zootermopsis angusticollis (Hagen) is one of the largest found in 
this country. The adults are light grayish to yellowish in color and 
15 to 19 mm. in length. The soldiers have dark, reddish-brown heads 
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with immense black mandibles. This species is most frequently 
found in the moist coastal regions of California, Oregon, Washington, 
and British Columbia where it lives in the stumps, snags, and logs 
of various forest trees and also in the fruit and shade trees and in 
wooden structures kept damp from various causes. While usually 
of little economic importance, it sometimes does considerable damage 
to bridge timbers, fence posts, telephone posts, railroad ties, and 
under the framing of houses. In the Pacific Northwest its work 
frequently becomes of economic importance. 

Z. nevadensis (Hagen) is similar to the preceding except that the 
body and wings of the adults arc darker brown. It also works com- 
monly in coniferous woods and is distributed in the drier and higher 
areas from central California north into Oregon, Washington, and 
British Columbia and eastward through Nevada, Idaho, Utah, and 
Montana to the western slope of the Rocky Mountains. 

Z. laticeps (Banks) is also similar to ajigusticollis except that 
the head and body have long, erec^t hairs. It is a rarer specaes of 
limited distribution in the mountainous regions of southern Arizona 
and New Mexico where it works in the moist wood of cottonwood, 
willow, and other local trees. 

The desert damp -wood termite, Paraneotermes simplicicomis 
Banks, is distributed through the arid descirt regions of southern Cali- 
fornia, Nevada, Arizona, New Mexico, Texas, and Mexico where it 
attacks mesquite, and various other desert shrubs and trees. It 
is a frequent cause of injury to untreated telephone poles and posts 
and recently has been reported attacking and killing young citrus trees. 

Prorhinotermes simplex Hagen is the only representative of this 
genus found in the United States. It is a native of the West Indies 
but is also found in southern Florida working in the damp, dead logs 
of the mangrove swamps. 

The Dry-wood Termites 

The group of termites mostly belonging to the genus Kalotermes 
which directly attack relatively dry wood without necessarily haviiig 
any contact with the ground are called the dry-wood termites. They 
are distributed through the tropics and subtropics, but a few imiiortant 
species range as far north as the southern states and central California. 
They are the most difficult group to combat, since they can enter wood 
directly through any knot, crack, or crevice and require only a mini- 
mum amount of moisture to continue their destructive work. Some 
of the most extensive damage to telephone poles in southern California 
has been caused by members of this group. 
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JVIonibers of the genus Kalotermes are medium-sized termites with 
ocelli and two- or three-segmented cerci. The colonies are often of 
large size and completely riddle the wood of dead trees, telephone 
poles, and other dry, woody objects. On entering the wood they 
form irregular, oval, longitudinal chambers which arc (5onne(^ted by 
narrow passageways and do not follow the grain of the wood. Some 
fourteen species are now listed as found in the United States, of which 
four are of considerable economic importance. 

The common dry-wood termite. — The most (h'structive American 
sp(*cies of dry-wood termite is Kalotcrmes minor (Hagen) which is 
(listributcMl chiefly along the warmer coastal region of California into 
Arizona and northern Mexieo but has been found as far north as 
Ta(M)ma, Wash. It normally attacks and lives in the sound, dry wood 
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of stumps, dead branch(\s, and broken por- 
tions of the nafive tret - such as sycamore, 
oak, alder, Monterc'y cyprt'ss, redwood, 
California laurel, buc'keye, willows, and other 
trees and woody shrubs. With the coming 
of civilization, it has ex])and(‘d its a(^tiviti(‘s 
to include fruit and ornamentjil tree's, posts, 
telephone j)oles, and l)ridges. Tiess fre- 
(piently buildings are altackt'd, i)articularly 
around the doors, window sills, in rafters, 
sheeting, and otlua* j)oints wlu'n^ dry, 
untreated wood is ex})os(*d. The alates are 
bluish black with fin(‘, short luiirs oi. tlu^ 
body and heads h'ss than 2 mm. in width. 
They measure from 11 to 12 nun. to the tip 
of their dusky wings in which the median 
vein is not joiiuHl to the radius sector and 
lies midway between it and the cubitus. 
The soldiers have reddish-brown heads, 
black mandibles, and brown bodies shading 
to a dirty yellow. The nymphs are the 
most abundant form found in a mature 


colony. 1 hese are whitish in color and in the seventh instar have 


wing pads. 


Swarming takes place from late September to Nov. 1, and flight 
occurs during the middle of the hottest, brightest days. The new 
alates seek out a i)lace to start a new^ colony and, on finding a suitable 
place, alight and shed their wdngs. As soon as mating takes place a 
pair start excavating a tunnel into the w^ood and once below the 
surface enlarge the tunnel into a pear-shaped royal cell. Here are 
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laid the eggs from which soldiers and occasionally one or more second- 
ary queens arise. As th(i colony grows, tunnels are excavated deeper 
into th(5 wood. The main passage is usually parallel to the vertical 
axis of the tree or pole and somewhat oval in outline but moni often 
quit(^ irn'gular. Spring and summer wood are eaten without prefer- 
ences, l)ut the tunnels are always so constriusted as to leave at least a 
shell of outer wood to protect the galleries. 

In a y(‘ar\s tinu' a msw (solony is little mores than starteal and consists 
only of thes i)rimary king, queem, anel a few nymphs, lly th(' end 
e)f the second year about 3 cc. ejf we)eKl has benai eh'stroyed, and the 
colony has increasexl to ineslude about a dozcai nymphs and cnie soldier. 
The (pu'eai reaches lier maximum e^gg-laying capacity al^out the time 
she is t(Mi to twelve yesars old. It probably take's a little ove'r a year 
for a nymph to progress from the e'gg stage to a full-grown alate. 
So it is e'vieh'iit that while thes work of this species may be excee^dingly 
elesstructive, it is at least a relatively slow })r(>(iess. 

This dry-wood termite has Ihh'ii given particular attention in 
California during the past few years on account of its groat destruc- 
tiveau'ss to t(‘l(‘phone pole's. In buildings its elamage has not been so 
impe)rt,ant as that e*aused by other specie's. 

The southwestern dry-wood termite, Kaloterines huhhardi Banks, 
is a similar speede's 12 to 13 mm. in lemgth, but is much lighter in 
e*ejle)r and has pale wings. It rangers from the Colorade) River V^alley 
in southeaste*rn ('alifornia where it brc'e^els in the' giant cacti, cotton- 
woexls, and e)the*r native tre'e's but apparently ])refers wooden strue;- 
tures wlie're've'r theses are available. laving as it does in the he)t 
desert country, it is ca[)able' e)f withstanding surprisingly high tempe^ra- 
ture^s and much elrier conditions than its ne'ar relative's. Unlike K. 
minor the^ alate's fly at niglit. Its economies impe)rtance is limited 
only by the scarcity of elamage^able woe)den structures within its 
range. 

Othe>r western si)eede's e)f Kalotermcs ineduele K. occidentis Walker 
which is the large\st e)f emr native specie's (14 te) 15 mm. in length), 
distributee! thremgh southern Arizona and southern California. K. 
(irizonensis Snyder; K. banksi Snyele^r, and K. lighti Snyder, which arei 
rare species found in Arizona; and K, texanus Banks which is occa- 
siemally fe)und in Texas. 

In the eastern states damage from dry-wood termites is com- 
paratively slight except in a limited coastal zone along the Gulf of 
Me^xico and the Atlantic Coast as far north as Washington, D. C. 

Of these, K. snyderi Light {K, marginipennis Latreille) probably 
docs the greatest amount of damage; it may be found attacking 
telegraph and telephone poles, fences, the woodwork of buildings. 
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and other wooden structures as well as dead trees, logs, and branches. 
It swarms at night during May and June and is distributed along 
the Gulf of Mexico, in Florida, and in South Carolina. 

K. approxirnatus Snyder is the only dark-colored eastern species. 
It has b(ien found only in the dead stumps of sweet-gum trees in 
northern Florida, in dead bald cypress in southern Virginia, and in 
N(iw Orleans. It no doubt works in various woods and wooden 
structures. 

Other eastern species of Kalotermes are comparatively rare in the 
UnitcKl States and are found mostly in Florida which represents the 
northern extension of their range from Central America, Mexico, 
and the West Indies. These include K. schwarzi Banks which is 
common in southf^rn Florida; K, jouteli Banks, found in southern 
Florida and the Keys; K, castaneus Burmeister, living in various parts 
of dead tree's in soiitliern Florida; K. angnstovulus Snyder, similar 
to the last; and K. nearcticus Snyder, also found in Florida. 

The powder-post termites. — The so-called ‘^powder post” or 
“house termites” are small forms of the warm tropics which live in 
numerous little colonies in very dry wood, from which they exude 
v(‘ry small, i)owder-like, fecal pellets. They attack house timbers, 
furniture, isolated boards, and are capable of living in small pieces 
not over (piarter of an inch in thickness. This group is represented 
in the United States by the genus Cryptotermes of which two species 
an^ found in Florida. The head of the soldiers has a concave or 
t ru ncated appearance . 

Cryptotermes brevis Walker is the most destructive species of this 
group and in southern Florida is particularly harmful to buildings, 
books, furniture, and even clothing. C. cavifrons Banks is less abun- 
dant and also found in Florida where it attacks dead wood of red 
mangrove and other trees. 

The Subterranean Termites 

By far the larger number of termite genera are earth dwelling in 
habit and live either entirely wdthin the ground feeding upon wood 
in or in direct contact with it; or those wliicdi dwell in the ground and 
extend their work to wooden structures aboveground by means of 
covered runways. The first group are relatively unimportant, but 
the se(!ond, the so-called “subterranean” termites, cause the major 
part of termite damage throughout the world. 

The subterranean termites start their colonies in the ground or in 
moist, decaying wood in direct contact with it. Here the royal cell is 
established, eggs are laid, and the first feeding begins. After the 
colony has increased in numbers the zone of activity may be extended 
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by means of covered runways to wood above ground and not neces- 
sarily in contact with it. These runways are composed of earth 
particles, wood fragments, fecal matter, and possibly salivary excre- 
tions which serv(i to cement the particles together into a solid tunnel. 
No matter how far these tunnels may be extended to reach wood- -and 
in some cases this may be for 50 ft. or more — contact always m.ust be 
maintained with the ground in order to keep up the constant moisture 
supply. In the United States, tc^rmites of this group are represented 
by two genera, ReticuUtermes and Heterotermes, 

Species of the genus ReticuUtermes are among the most destructive 
forms found in th(i North Temperate Zone. By means of their earth- 
walled tubes or passageways, they sometimes travel up into the third 
floor of wooden buildings. In constructing their mines they usually 
follow the grain of the wood and after a time completely honeycomb it, 
leaving only a thin outer shell to conceal their damage. Ten species 
of the g(mus are widely distributed throughout the United States but 
are especially destructive in the eastern, southern, and central 
states. 

Of the six species of ReticuUtermes found in the Eastern half of the 
United States R, flavipes Kollar is the most common and destructive 
one. Damage to telephone and tcdegraph poles; fence posts; wooden 
buildings; books, pai)ers, and furniture in storage; and various other 
wood or cellulose materials irnduding even crops, flowers, living trees, 
and shrubs is widespread and runs into millions of dollars annually. 
This damage is made possible by the termites^ ability to extend their 
covered runways for long distances over foundations and thus reach 
wood not in contact with the ground. The winged adults are dark 
brown to black in color, 10 mm. in length to the tip of the wings. 
These leave the old colonies and swarm during April and May and 
again in the autumn. As many as four swarms may emerge from 
one old colony during a period of a month. A short flight is made, 
and then new pairs shed their wings and start incipient colonies in 
pieces of decayed wood on or in soil. Unlike the dry-wood termites, 
there is no permanent royal cell, but the king and queen usually find 
protection in the inner, harder wood. If the moisture supply is 
sufficient, these new colonies prosper and slowly increase in numbers 
from eggs laid by the reproductive forms. In time the colony may 
grow until it contains hundreds of thousands of individuals, composed 
of the various castes of which the workers and macropterous forms 
are the most abundant. 

Other eastern species of ReticuUtermes include R. virginicus Banks 
which is similar to flavipes but smaller in size and swarms about a 
month later; and R. hageni Banks which is also similar, but the alates 
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are a pale, yellowish brown in color. Both of these arc of more 
restrict(;d distribution and are confined to the southeastern states. 
/jJ. lacifugus Rossi, a Kuropean s])e(*ies, is found in the vicinity of 
Forest Hills, Mass., where it is suppos(^d to have b(ien introduced 
from the MeditcrraiHvin. R, arcnincola Goellner is restricted to th(‘ 
CJhicaf^o ar(‘a wlien^ it is found in decaying wn)od of sandy places. 

The western subterranean termite, R. hesperus Banks, the most 
destructive*, is distril^uted along the Pacific Coast fnjiii British C^olum- 
bia to south(*rn CVilifornia, (‘xtending eastward into Idaho and Nevada. 
It is ])riinanly a woodhnid species, attacking all sorts of dead or 
decaying wood, from tlie sag(‘brush of the very desert edge to (ioniferous 
trees in o])('n for(*sts of th(* Transition Zone, l)ut is largely replaced by 
R. tibialis in tlu^ hot valhys of California and the Great Basin. From 
thes(^ luitivi* hosts it has (‘xtcfided its operations to the woody products 
of civilization and is (*asily the most destructive (memy of untreated 
telegra])!! iind t(‘lephone poles, fence posts, buildings, and the contents 
of i)oorly constructed storage vaults of any termite within its range. 
It also has b('(‘n found attacking fruit trees, artichoke ])lants, potatoes, 
and a gr(‘a.t variety of dying woody shrubs and plants. The tunnels 
usually start in decayi'd wood in or on the ground and then extend 
through th(‘ ground and by means of closed i)assageways as far above- 
ground to reach fe(‘ding ar<*as as the termites an* able to control 
the moisture su|)ply. 'fhese tunnels have a charact(*ristic irregularity 
of i)att(*ni which distinguish<*s the work of this termite. 

The winged alat(*s an' dark brown to l.)lack, with darkened tibiae, 
and an* from 8 to 9 mm. in length to the tips of tlu* wings. Swarming 
occurs in the fall and again in the spring on the first clear day follow- 
ing a rain. Aft('r a short, weak flight the new alat(*s sh(*d their wings 
and se(*k a mate. Aft(*r i)airiiig they seem to be rept'lled by light and 
s('ek sh(*lt('r under any woody object in contact with the ground. The 
loss of reproductive forms during flight is tremendous, but the few 
that are succ('>stul in finding a suitable place to start a new colony 
rapidly burrow in and form an irregular cell winch they carefully 
clean and block up. 

A (a)lony (h'velops slowly. A few eggs are laid at intervals of from 
2 to 10 days until th(^ first clutch of about ten eggs has been laid, and 
this pro(‘(*ss continues with short, quiescent periods as long as this 
(luecn liv(*s, wiiich may be for five years or more. On hatching, the 
young termites feed during the first instar on intestinal excretions 
ai)parently as a means of acquiring the necessary intestinal 
Protozoa wiiich appear in the second instar. From six to seven 
instars are passed through before the termites reach the stage of 
full-grow’ii workers, and this takes from eight months to a year; 
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a colony has to be from three to four years old and of a large size 
before the winged reproduetives are again produced. The workers 
live from three to five years, and with the more or less continuous 
<^gg laying the colony gradually increases in size. But even so, it is 
difficult to understand how colonies numbering hundreds of thousands 
of individuals (^an Ixj prodm^ed in structures only two or three years 
old except through the merging of several c.ontiguous colonies. 

In recent years this s])ecies has been the subject of detaih^d inv( ‘<ti- 
gations by the Termite Investigations Committee of ('alifornia 
because of its serious depredations to dwellings, commercial buildings, 
and the contents of basement storage and cone? etc bank vaults. 
While this damage runs into thousands of dollars, it is rare to find 
a building so seriously weakened as to threaten collapse, and only one 
actual case of (collapse has been reported. 

Fiv(^ other species of Retie uUtermes are found in the western 
states, some of them of economic importance. 

The barren-lands subterranean termite, R. tibialis Banks is the 
sj)ecies commonly found in the more arid regions of th(‘ cc'iitral prairie 
states, in the Great Basin, the warm central valleys of California, and 
south into southern California. The winged alates are almost wholly 
shining black in color, with blackened tibiae, broad heads, and prono- 
tum and are from 9.5 to 10 mm. in length. They swarm in both spring 
and fall, and their habits are very similar to those of R. hesperuSf but 
the total damage caused is less because they inhabit a more thinly 
populated region . 

IL huniilis Banks is a smaller and somewhat lighter colored sp(M*ies 
than tibialis, infesting the dead wood jf various trees and woody plants 
in Arizona, N(?w Mexico, and Mexico. R, tarniceps Banks is a rare 
Arizona speci(\s similar to tibialis but with the hcaid in the soldier 
caste plainly broader behind. R. claripeniiis Banks is frecpiently 
found in Mexico and north into Texas, Arizona, New Mexico, Okla- 
homa, and Kansas. 

The genus Iletcrotcrrnes {Lencolcrmes), also of subterranean habit, is 
represented by several speedes of economic importance in tropical 
and subtropical America. 

The desert subterranean termite, IL aureus Snyder, is the only 
species that ranges north into southwestern United States. It is 
found in the Colorado and Gila deserts living in the dead stalks of 
ocotillo, giant cactus, and other desert i)lants. It is similar in habit 
to Reticulitermes except that the covered tubes are smaller and more 
circular in outline and the fecal spottings and frass are light yellow in 
color. It is very persistent in building up its tubes over impervious 
foundations to reach susceptible wood and is capable of working in 
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oak) ironwood, and other very hard woods. If it were not for the 
fact that its distribution is limited to sparsely settled regions, it 
might easily prove one of our most destructive termites and has 
already shown itself to be a serious menace to posts, poles, and build- 
ings in certain parts of Arizona. 

The Eauth-dwelling Desert Termites 

Members of the genus Amitermes are small to medium-sized 
termites which in the United States are largely confined to the desert 
and arid regions. The winged alates have ocelli, a very distinct 
fontanel, and an outer as well as two inner apical spines on the front 
tibia. The soldiers have mandibles with a marginal tooth and a 
diamond-shaped pronotum. They are earth dwelling in habit, either 
feeding on the surface of buried pieces of wood or constructing tubes 
of sand over wood objects aboveground within which they eat away 
the weathered portions. Some damage has been reported to grazing 
plants, posts, poles, and citrus trees, but from the forest standpoint 
they are of little or no importance. 
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THE MORE IMPORTANT CONIFEROUS TREES OF THE UNITED 
STATES AND SOME OF THEIR PRINCIPAL INSECT ENEMIES 


Abies balsamea. Halsam Fir 


Buprestis maculaiiventris 
Cacoecia fumiferana 
Dicerca ttnebrosa 
D. tuber culata 
Ips borealis 
Melanophila abies 


M. fulvoguttata 
Monochamus confusor 
M. marmorata 
Pityokteines spnrsus 
Scolytus piceae 


Abies concolor and A. grandis. 


Buprestis aurulenta 

B. rusticorum 
Cacoecia f u mi f erana 
Ckalcophora angulicollis 
Criocephal us asperat us 

C. product us 
Dicerca tenehrosa 
Er gates ,s pic ulat us 
Gnathotrich us ret usus 
G. sulcatus 
Megastigrnus pinus 
Melauophila drurnrnondi 
Melasis rujipennis 


While and Grand Fir 

Monochamus scutellatus 
Pityokteines elegans 
Pityophthorus pseudotsugae 
Platypus wilsoni 
Pseudohylesinus grandis 
Scolytus praeceps 
S. subscaber 
S. ventralis 
Semanotus litigiosus 
Tetropium abietis 
Trypodendron bivittaturn 
Xylotrechus abietis 
X. undulatus 


Chamaecyparis lawsoniana. Port Orford Cedar 

Atima cristatus P, scquoiae 

A. dorsalis Semanotus ligneus var. ampla 

Phloeosin us cupressi 


Juniperus occidentalis. Western Juniper 


Callidium calif ornicum 
Chrysobothris nixa 
C. viridicyanea 

Larix laricina. 

Anoplodura canadensis 
Coleophora laricella 
Dendroctonus simplex 


Diaspis carueli 
Phloeosinus juniperi 
Trachykele juniperi 

Eastern Larch, Tamarack 

Dryocoetes americana 
Lygaeonematus erichsonii 


Larix occidentalis. Western Larch 


Cacoecia fumiferana 
Chrysobothris carinipennis 
C, caurina 


C. dentipes 

Melanophila drurnrnondi 
Tetropium veluiinum 
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Libocedrus decurrens. 

Argyresthia aUernatella 
A. libocedrella 
A iimia dornalis 
Chryftohothria nixa 
Diaspis carueli 
Phloeoainus antennatus 

Picea canadensis. 

Adelgea abietis 
A. Himilia 

Aruiplodura canadenaia 
Cacoecia fwmiferana 
C^hrysobolh ris p usilla 
Dendrocion u.s picea perda 
Ellopia Jisci'llaria 

Picea engelmanni. 

Adelges cooleyi 
Cacoccia fumiferana 
heriflrocton u,s engehnanni 
Oryocoetcs affaber 
D. conf usuii 
/p,s inter punclua 

Picea sitchensis. 


Adelges cooleyi 
Synanth -don navaroennis 
Aaenium atruni 
Buprestis aurulenta 
Dendroctonus obesus 
Ilryocoetett affaber 
EUopia ferrideria 
Gnaihotrich us s ulcat us 


Incense Cedar 

P. hoppingi 
P. punctatus 
P. vandykei 

Sernanotus amethystinus 
S. ligneus var arnpla 
Trachykele blondeli 

Eastern or White Spruce 

Monochamus confusor 
Orthotomicus caelalus 
Peronia variana 
Pinipesiis zimmer niani 
Pityokteines sparsus 
Polygraphus rujipennis 
Trypodendron hieittatum 

Engelmann Spru *e 

Melanophila acuminata 
M. drummondi 
Pinipesiis zimmerniani 
Pissodes engelmanni 
Sernanotus ligneus 
Trypodendron biviitatum 

Sitka Spruce 

Halisidota argentata 
Jlylurgops rugipennis 
Ips concinnus 
I. interrupt us 
Melanophila drummondi 
Peronea variana 
Pissodes sitchensis 
Xylotrvehus undulatus 


Pinus contorta including P, murrayana. 


A rg yrotaenia pinit ubana 
Asernum at rum 
B upreslis a ur ule nta 
B. laeviventris 
Chrysobothris breviloba 
Dendroctonus monticolae 
D. murrayanae 
D. ponderosae 
D. valens 
Dicerca tenehrosa 
Hylurgops lecontei 
II, subcostulatus 
Ips emarginatus 
I. latidens 
I. oregoni 


Lo(igci)ole Pine 

I, radiatae 
I. vancouveri 
Melanophila consputa 
M. gentilis 

Monochamus 7naculosus 
Neodiprion burkei 
Orthotomicus ornatus 
Petrova metallica 
Pinipesiis zimmermani 
Pilyophthorus conjertus 
P, niiidulus 
P, tuberculatus 
Recurvaria milleri 
Vespaniima sequoiae 
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Pinus echinata. Shortleaf Pine 


Buprestis apricans 

D. terebrans 

Chalcophora georgiana 

Monochamus titillator 

C. virginiensis 

Neodiprion abbotti 

Dendroctonus frontalis 


Pinus lambertiana. Sugar Pine 

Buprestis aurulenta 

D. valens 

B. laeviventris 

Ips confusus 

Chrysobothris carinipannis 

/. emarginatus 

C, contigua 

I. latidens 

C. dentipes 

I. oregoni 

Chrysophana placida 

Melanophila gentilis 

Conophthorus lamberiianae 

Monochamus oregonensis 

Dendroctonus rnontiadae 

Neodiprion edwardsii 

Pinus monticola. 

Western White Pine 

Asemum airum 

I. integer 

Cacoecia furniferana 

/. latidens 

Chrysobothris dentipes 

/. vancouveri 

Conophthorus monticolae 

Melanophila consputa 

Dendroctonus monticolae 

M. gentilis 

D. valens 

M. intrusa 

Dicerca tenebrosa 

Monochamus maculosus 

Gnathotrichus sulcatus 

Neophasia menapia 

Hylastes nigrinus 

IHneus pinifoliae 

Hylurgops rugipennis 

Pinipestis zirnmermani 

//. subcostulatus 

Pityogenes fossifrons 

Jps emarginatus 

Hhyadonia frustrana 

Pinus ponderosa and P. Scopulorum. Poncierosti Pirn; 

Aspidiotus pini 

Dicerca tenebrosa 

Buprestis aurulenta 

Graphisurus obliquus 

B. laeviventris 

G. spectabilis 

Chalcophora angulicollis 

Hylurgops subcostulatus 

Chionaspis pinifoliae 

Ips confusus 

Chrysobothris carinipennis 

7. emarginatus 

C. contigua 

/. integer 

C, dentipes 

I, latidens 

C. ludificata 

I. oregoni 

C. monticola 

/. ponderosae 

Chrysophana placida 

Magdalis lecontei 

Coloradia pandora 

Megastigmus albifrons 

Conophthorus ponder osae 

Melanophila acuminata 

Dendroctonus approximatus 

M. atropurpurea 

D. barberi 

M. californica 

D. brevicomis 

M. consputa 

D. convexifrons 

M. gentilis 

D. monticolae 

Monochamus maculosus 

D ponderosae 

Neodiprion fulviceps 

D. valens 

Pinipestis zirnmermani 
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IHasodes yosemite 
Pityogenes carinulatus 
P'ityophthorus confertus 


P. nilidulufi 
Vespamima sequoiae 


Pinus palustris. Longlcaf Pine 


Buprestis apricana 

B. decora 
B. lineatn 

Chalcophora grorginna 


C. virginieufiiis 
Chrysohothri.s dentipes 
Dcndroctonua terebrans 
Monochat fills titillator 


Pinus radiata. 

Ch ionas pis pinif oliae. 

Dendroctonus ralrns 
Eriophyes pini 
Essigclla califttmicn 
IJ alisidota argentata 
I ps CO of as us 
I plnstogra ph us 
I. radio tat' 

Pinus rigida. 


Bup rest is a p rica ns 
B. lineata 

B, salish u ryensis 
Chaleo ph ora georgi ana 

C. rirginiensis 
Chrysobfithris dcfiti pes 
Chrysobofh ris harrisi 


Monterey Pine 

Itycorsia sp. 

Ph ysoke r rru s insig nicola 
Pissodes radiatae 
P it yoph thor us ca r m i li 
R.h yacio nia pasade na no 
Thi X odiplosis piniradiaiai 
To u m eiji Lla pin icola 
1 pa mi ma seq uoiae 

Pitch Pin(‘ 

Dendrocton us f ron talis 
D. terebrans 
Ips calligraphus 
Monocha m us titillator 
Neodi prion abbot ti 
Pissodes strobi 


Pinus strobus. Kastern Wliite Pine 


A sem urn nioest u m 
B u prest is li neat a 
(Uillidi u m a ntennatum 
Chaleo ph ora vi rginirnsis 
Ch ionas pis pi nif oliae 
C hrysobothris dentipes 
C . harrisi 
C. pusilla 
C. scabript nnis 
Criocephal us agrestis 
Hylobius pales 
11 ylotru pes ba j ulus 
Ips calligraphus 


I . pini 

Mela nophi la f ulrogutlala 
Monoeham us conf usor 
Neodi prion abbotti 
N . lecontei 
N. pinetum 
Pine us pinif oliae 
P. strobi 

Pinipestis zi m merni ani 
Pissodes strobi 
Pogo nocherus rnixt us 
Rhyaciofiia bouliana 


Pinus taeda. Loblolly Pine 


Buprestis apricans 

B. lineata 

Chalcophora georgiana 

C, virginiensis 
Dendroctonus frontalis 


D, terebrans 
Ips calligraphus 
I . grandicollis 
M onochamus titillator 
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Pseudotsuga taxifolia. 


Adelges cooleyi 
Asemum atrum 
Buprestis aurulenta 
B, Jasciata 
B. rustic orurn 
B. subornata 
Cacoecia f umif erana 
Chionuspis pinifoliae 
Chr ysohoth ris s ylvania 
Chrysophana placida 
Deruiroctonus pse udoisugae 
Dicer ca sexualis 
Dryocoetes pseudotsugae 
Ergates spiculatus 
Galenara consimilis 
Gnathotrichus retusus 
G. sulcatus 
Ilalisidola argcntata 
Ilemerocampa pseudois iigata 


Douglas Fir 

Megasligmus sperrnotrophus 
Melanophila drummondi 
Monochamus sculellatus 
Neophasia menapia 
Phytnatodcs diinidat us 
Pini pestis zim mermani 
Pissodcs fasciatus 
Pilyophlhorus nitidulus 
P. pseudotsugae 
Pseudo h ylesin us gra ndis 
P. nchulosus 
Scolytus unispinosus 
Sirex californicus 
Synanthedon novaroensis 
Tetr opium vclutinum 
Trypodendrori hivittatum 
T. cavijrons 
Xylotrech us und ulat us 


Sequoia sempervirens. Redwood 

Pfdoeosinus sequoiae Semanotus {Anacomis) 

Phymalodes nitidus ligneus var sequoiae 

Vespamima sequoiae 


Taxodium distichum. Bald Cypress 

Acmeodera pulchella Trachykele lecontei 

Platypus cornpositus 


Thuja occidentalis. Arbor vitae 


Argyresthia thuiella 
Phlocosinus canadensis 

Thuja plicata. 

Atimia dorsalis 
Phloeosin us pu nctat us 
P. sequoiae 


Semanotus ligneus 

Thyrido pteryx ephemerae f ormis 

. Western Red Cedar 

Semanotus amethystinus 
S. ligneus 
Trachykele hlondeli 


Tsuga canadensis. Eastern Hemlock 


Buprestis striata 
Cacoecia f umif erana 
Chryso both ris scabripennis 
Dicerca tubcrculata 


Ellopia athasiaria 
E. fervidaria 
Melanophila fulvoguttata 


Tsuga heterophylla. Western Hemlock 


Cacoecia f umif erana 
Chilosia alaskensis 
Ellopia fervidaria 
Gnathotrichus sulcatus 


Melanophila drummondi 
Nepytia phantasmaria 
Peronea variana 
Pseudohylesinus tsugae 
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THE MORE IMPORTANT HARDWOOD TREES OF THE UNITED 
STATES AND SOME OF THEIR PRINCIPAL INSECT ENEMIES 


Acer saccharinum. 

Soft or Silver Maple 

Anisota rubicurida 

Phyllocoptes quadripedes 

Ch rysornphal us ienebricos us 

Prociphilus tessellatus 

// emerocam pa leucostigma 

Pulvinaria vitis 

Hyper fnallus irillosus 

Synanthedon acerni 

Hyphanlria cunea 

Thyridopteryx epherneraeformis 

Lecanium nigrofasrial urn 

Xylina antennata 

Acer saccharum. 

Hard or Sugar Maple 

Anisota rubicunda 

Heterocampa guttivitta 

Ch rysoboth ris fvmorata 

Malacosorna disstria 

Coryth yl us p u nctaiissi m us 

Paraclemensia acerifoliella 

Ennoni us s ubsignari us 

Prionoxystus robiniae 

( il ycobi us specios us 

Tremex columba 

Aesculus glabra. Buckeye 

A spidiotus j uglans-regiae 
ll emerocam pa leucostigma 

Lepidosaphes ulmi 

Alnus spp. Alder 

Agrilus burkei 

Malacosorna disstria 

Ilalisidota angulifera 

M. pluvialis 

Haltica bimarginata 

Hemichroa washingtonia 

Prociphilus tessellatus 

Betula iutea. 

Yellow Tbrch 

Agromyza pruiuosa 

Dicerca divaricata 

Bucculatrix canmiensisella 

Dryocoetes betulae 


Betula papyrifera. Piipor l^irch 

Agrilus <mxius Hylecoctus lugubria 

Bucculatrix canadensisella Mnlacosoma disslria 

Fenum pumila Phyllotoma nemorata 

Heterocampa guitivitta 

Castanea dentata. Chestnut 

Agrilus hilineatiis TJylecoetus lugubris 

Balaninus proboscideus Melittomnm sericeum 

Corthylus columbianus Farandra brunnea 

Goes iessellatus 


Ceratomia catalpae 

Aspidiotus ancylus 
Lepidosaphes ulmi 


Catalpa speciosa. Hardy Catalpa 
Itonida catalpae 
Celtis occidentalis. Hackborry 

Pachypsylla celtidis-mamma 
Pulviruxria vitis 
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Diospyros virginiana. Persimmon 


Citheronia regalis 

Dicerca obscura 

E uzophera semif uneralis 

Heterocampa manteo 

Lyctus planicollis 

Xylobiops basilar e 


Fagus grandifolia. Bec(di 

Cryplococcus fagi 

Dicerca divaricata 
Ennomus subsigriarius 

Goes pulverulenta 

Heterocampa guttivitta 


Fraxinus americana. White Ash 

Alsophila pometaria 
Hyphantria cunea 
Leperisinaa aculeatus 
Lepidosaphes ulmi 
Lyctus planicollis 
Malacosonia disstria 
Neoclytus capraea 

iNT. conjunctus 

N. erythrocephalus 

Platypus compositus 

Podosesia Jraxini 

Prionoxystus robiniae 
Tomostethus bardus 


Hicoria sps. Hickory 

Chinn cinctus 

Citheronia regalis 

Cyllene caryae 

Datana integerrirna 
Dicerca lurida 

Ennomus subsignarius 
Goes pulcher 

Halisidota caryae 

Magdalis olyra 

Oncideres eingulata 

Phylloxera spp. 

Saperda discoidea 

Scolytus quadrispinosus 
Xyleborus celsus 

X. xylographus 

Xylobiops basilar e 


Juglans sps. 

Datana integerrirna 

D. ministra 

Halisidota caryae 

Hylecoetus lugubris 

Liquidambar styracifiua. Sweet or Red Gum 

Malacosoma disstria 

Thyridopteryx ephemeraejormis 

Liriodendron tulipifera. Yellow Poplar 

Corthylus columbianus 
Hylecoetus lugubris 

Macrosiphum liriodendri 
Toumeydla liriodendri 

Nyssa sps. Black Gum, Torpedo Gum 

MaUicosoma disstria 

Oncideres eingulata 


Platanus occidentalis. Sycamore 

Corythuca ciliaia 
Dicerca horni 

Hemerocampa leucostigma 
Thyridopteryx ephemeraeformis 
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Populus sps. Cottonwood 

Lina scripta 
Malacosoma californica 
M. disstria 
M. pluvialis 
Plecirodera scalator 
Poecilonota californica 
Prionoxystus robiniae 
Saperda calcarata 
Stilpnotia salicis 

Prunus sps. Cfiorry 

Malaconoma aniericana 
M. disstria 
Scidzura concinna 


Aglais antiopa 
Agrilus anxius 
A. populi 

Cacoccia conflictana 
Cryplorh yncfi us lapathi 
Diccrcn tenvhrica 
Hr mvroca w pa Ic ucost ig ma 
II ylecoti us I ug ubris 
Lt’pidosa pfi cs ul nd 

Datana udnistra 
Diccrca pwtcrosa 
( hdcruciila ravU'ollis 
lirtncrora /// pa Ir ucost igma 

Quercus spp. 

A gril us b it i nett t u s 
A Isophila ponu taria 
A rdsota settaittria 
A sttrolccfiniunt variolosutn 
(Uiiitn ductus 
(hrysotu phtthts tthscurus 
Corth yl us col u tubianus 
Kupsalis uiinuta 
(tocs It sst llala 
a. tigrina 

liciucrocani pa Ic ucost iguia 
II. mantco 

Quercus spp. 

A egeria tut I It u ipen nis 
.Agrilus autjclicus 
Autlricus hiettrttis 
.1 stcrolccau i u tti variolosu ui 
Fllopia sotuti iaria 
llctttcrocattiptt vdu.stti 
Mtilacttsoitia californica 


Oak, Eastern spp. 

Jl ypermallus mllosus 
Lyctus planicollis 
M alacoso ttia disslr ia 
Nygtnia phacorrhoca 
Palcacrita vernata 
Phyllo nor y tier liamadryadelkj 
Ph ymatodes variahilis 
Prionoxyst us robi n iae 
Prlonus spp. 

Houialeuui rufulum 
S uiodic u ni e uc ujifor tnc 
Zeuzera pyrina 

Oak, Western spj). 

M. constrict a 
Neoclyt us conju net us 
Ph r yganidia ea li f arnica 
Pktgiotroeh us suberi 
Prionoxyst us robiniae 
Prion us californicus 
Xylotrech us nauticus 


Robinia pseudoacacia. Black Locust 
(Vitilepus tlttrsalis Ecdytolopha insiticiana 

Cyllenc robiniae Prionoxystus robiniae 


Aglais antiopa 
Agrilus poiitus 
Cryptorhytich us lapathi 
ft yphatitria cunea 
Lepidosaphes ultni 
Linn inter nipt a 
L. scripta 


Salix sps. Willow 

Malacosoma disstria 
M. pluvialis 
Nygmin phaeorrhoea 
Porthetria dispar 
Prionoxystus robiniae 
Stilpnotia salicis 
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Tilia glabra. Basswood or Linden 


j Aglais antiopa 

Malacosoma disstria 

1 Alsophila poinetaria 

Paleacrita vernata 

^ Erannis tiliaria 

Prionus laticoUis 

V Ilemerocatnpa leucosligma 

Saperda vesiita 

'[ Hylecoetus lugubris 

\ 

Ulmus spp. P]lm 

I Aglais antiopa 

Hypfumtria cunea 

1 Alsophila pnmHaria 

Kaliofenusa ulmi 

1 Chionaspis amerivana 

Malacosoma disstria 

1 Datana ministra 

Nygmia phacorrluna 

f Eriosonm spp. 

Paleacrita vernata 

1 Galerucella xanthomelaena 

Porthetria dispar 

1 Gossyparia spuria 

Prionoxystus robiuiac 

1 Hemernrampa leucosligma 

Saperda tridenlata 

t Ileterocampa bilineata 

Scaly tus m ulti atrial u ■ 

H yl urgo pin us r u fi pes 

Zeuzfra pyrina 




INDEX 


Abbot’s pine sphinx. 276 
Ahbottana clematariaf 267 
Alfrosiodmus^ 118 
AbrosiodmuH tachyuraphuH, 1 18 
Acanthociniiii, 188 
Acarina, 22 
A c maeodera , 1 66 
Ac niaettdera pulchcUa, I5r» 
Arniaeopfif 177 
Acmaeops pratensin^ 177 
jjroteus^ 177 
Acorn moth, 813 
Acoft,sus re/iterenniiit 327 
Aroitsud populif 327 
Acrohasist 260 
Arrobaftid anyudcJta^ 260 
betulellat 260 
caryaCy 260 
caryivorellay 260 
demoiellay 260 
hebcdceUay 290 
kearfotteUay 260 
I ati/asciel t a , 260 

palliolellay 260 

diiymcJlay 260 

Acrorercopd albinuteUay 308 
dtriyiji n itelta , 308 
dtriyosa, 308 
Adateredy 250 
A del yes y 366 
Adel yes abietisy 369 
consolidntusy 366 
cooleyiy 367, 368 
diversis, 370 
lariciaiuSy 366, 370 
nussliniy 370 
weyonensidy 370 
piceacy 370 
pine bark, 370 
pine leaf, 371 
pinicorticidy 370 
spruce j!?all, 366 
strobilobiusy 366 
tsugacy 370 
woolly larch, 369 
Adelginae, 366 
Adeloceray 207 
Adeiocera breviamusy 207 
discoideay 207 
impressicollisy 207 
marmoratay 207 
profusa, 207 
roriUenta. 207 


Adeiocera sparsOy 207 
Admontia reiiniaCy 401 
Adoxus obscurusy 237 
Aeyeria apif</rmi8y 322 
tibialidy 323 
Aegeri’dae, 316 
Agamic, 358 
Aglaisy 332 

Aylais raliforrticay 332 
AfjriltiSy 147 
Ayrilud angelic us y 148 
anxiusy 150 
arcuatus, 150 
betulacy 150 
bit i neat uSy 151 
defect nsy 152 
dij/icilis, 152 
eye n USy 152 
fallaxy 152 
frostiy 152 
ful minariSy 151 
fusci pen n isy 1 52 
yranulatusy 151 
impexudy 152 
juglandisy 151 
obsoletoguttatudy 152 
otiosuSy 152 

politusy 151 

burkeiy 162 
populiy 150 
i/uadriguttatusy 151 
quadri rn pressusy 1 5 1 
quercicolay 151 
transijnpressusy 1 52 
Aiproinyza acerisy 366 
pruinosUy 369 
tiliae-y 368 
tdmt, 398 

Agromyzidae, 398, 400 
Airplane dusting, 32 
Alaska spruce beetle, 82 
AlauSy 208 
Aims lusciousy 208 

mdanopsy 208 

myopSy 208 
oc id at USy 208 
Alder bark beetle, 117 
Alder blight aphid, 365 
Alder catkin moth, 306 
Ale-lades inter mediuSy 346 
parasiticus y 346 
Aleyrodidae, 372 
Allomyia juniperiy 394 
Alniphagusy 117 
Alniphagus aspericoUiSy 117 

4?5 
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Alohates pennnyhanira^ 227 
Alaophila pornetaria, 2<>5 
Attirn, 240 

AmbrnHia beetles, 124 
lar>?e ( ^tliforiiiu oak, 1.'30 
pitied, m 

snialJer (’alifornia oak, l.*30 
wide-headed, 125 
Wilson’s wide-lieaded, 125, 120 
American daK^rer, 284 
American lai>pet, 282 
Amitt'rmrN, 4113, 422 
Amphihttlips mnJltirntUH, 352 
A mphirf rux rttrnntuH, 210 
Analysis of bark beetle surveys, 43 
A ftatia lernnt*'!, 100 

nderi rnpn rirtnln, 1 00 
rathvoni, 100 
Anfiriru-s hirorrris, 352 
rfi/i/orniru.'i, 3.51, 3.52 
A nfJasles drttryi, 210, 212 
Atiisandrua, 00, 132 
A n iaa ridr u.a d is par, 1 .32 
minar, l.*32 
obesus, 1,‘32 
popiili, 132 
pyri, 132 

Anisota ruhicnnda, 288 
srnatifria, 280 
289 

vi ryi fi en sis, 280 
Anobiidae, 21ti, 217 
A n (ihi u m pn n ctat u rn, 217 
Anotnala, 234 
AnopUidera, 172 
A n o pi ttdern as pera, 175 
bar her i, 173 
behrensi, 174 
brrvirarnis, 172 
ra rtadensis, 1 7 5 
catKulerisis rribri pennis, 17.5 
canadensis ebena, 1 7.5 
ckrysiH'o ma , 175 
cordifer, 173 
crassicornis, 174 
rras»i;>e», 174 
impura, 173 
instabilis, 173 
laeUi, 174 
laeti/iea, 175 
nmttkewsi, 173, 174 
niipreJla, 17.3 
nitens, 174 
praestans, 173 
proxinui, 175 
aexnuiciilata, 173 
tibialis, 174 
trifnilteata, 173, 174 
valida, 174 
Anoplotermes, 413 
Anthaxia, 159 
Antkaxia pseadotsuyae, 159 
Anthumyiidae, 400 
Anthophilax, 177 


Anikophilax attenuatua, 177 
hoffmani, 177 
maJarhittis, 177 
mirificus, 177 
tenchrnsus, 177 
viridis, 177 

Antique tussock moth, 274 
Antispila sp., 302 
nyssaefolieJla, 302 
Ants, 3.36, .353 
carpenter, 3.53 
Atmidia shastac, 374 
Apantcles, 34G 

A pan teles conyreyatus, 276, .346 
fumiferana, 346 
ApateJa, 284 
Apatela americann, 284 
pnpuli, 284 
Aphelitiinae, .348 
Aphid, alder blight, 365 
arbor vitae, .361 
bt ech blight, 365 
birch, ,362 

common, 362 
European, 362 
chestnut, 363 
chokecherry, 36.3 
cloudy-winged oak, 363 
cypress, .362 
dark oak, 365 
elm leaf, .363 

European elm leaf-curl, .364, 369 
giant hickory, 305 
giant willow, 365 
hawthorn, 363 
linden, 363 
lodgepole pine, 301 
manz.anita leaf gall, 30.3 
Monterey pine, 360 
Norway maple, 362 
painted maple, 362 
ponderosa pine, 301 
poplar gall, 364 
poplar stem gall, 364 
poplar twMg gall, 364 
poplar vagalmnd, 364 
rod cedjir, 361 
speckled poplar, 365 
spiny witch hazel gall, 304 
spruce, 3,59 
sylvestris, 361 
vagabond, poplar, 364 
white pine, .361 
witch hazel cone gall, 364 
woolly apple, 363 
woolly elm, 363 
Aphididae, 3.57, 358 
Aphidius, 346 

Aphidoletes rneridionalia, 395 
Aphids, 357 
control of, 365 

Aphids, on broadleaf trees, 362 
on coniferous needles, 359 
on limbs and twigs of conifers, 360 
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Aphis abietina, 359 
cerasifoliae, 363 
crataegifoliae, 363 
Apkrophora parallela, 384 
permutata, 384 
aaratogensis, 384 
Apple leaf hopper, 386 
Araehnida, 404 
Aradidae, 403 
Arborvitae aphid, 361 
Arborvitae bud Kail, 394 
Archipa cerasxvorana^ 260 
conflictana, 260 
fervidana, 261 
infumatana, 261 
negundana, 261 
rileyana, 261 
rosaceana, 260 
aemi/erana, 261 
Archodontes, 161, 162 
Archodontes melanopus, 163 
Arctic spruce beetle, 82 
Arctiidae, 284 
Argyreathia alternatella, 319 
arceuthobiella, 319 
cupresadla, 318 
franciacella, 318 
freyeUa, 319 
goedartella, 319 
librocedrella, 318 
pUateUa, 319 
pygmaedla, 319 
aubretictUata, 319 
thuieMa, 319 
tri/asciae, 318 

Argyrotoxa aemipurpurana, 261 
Arisiotdia /ungivordla, 298 
aalicifungdla, 298 
Arizona five-spined eiiKraver, 87 
pine beetle, 78 
Army woriiis, 284 
Arugalen criati/aaciella, 303 
Arthrorrufdax occidentalism 395 
Asemini, 166 
Aseinurn, 166 
Asemum atrurn, 167 
moeatrum, 167 
mokdumne, 167 
nitidum, 167 
Ash bark beetle, 120 
Ash borer, 322 
Ash noctuid, 284 
Asilidae, 22. 398 
Asilids, 22 

Aspen shield-bearer, 302 
Aspen tortrix, 260 
Aapidioiua, 373, 374 
Aapidiotua aeactdi, 377 
ancylua, 377 
cameUiae, 377 
comstocki, 377 
denai/lora, 377 
farbeai, 377 
glandidi/erus, 374 


Aapidiotua hederaem 377 
juglana^egiae, 377 
oaborni, 377 
oaireaeformia, 377 
pernicioaua, 377 
pini, 374 
townaendi, 377 
ulmirn 377 
uvae, 377 

Assassin buKSf 22, 403 
Asterolecanium varioloaum, 383 
Athous, 209 
Atimia, 185 
Atimia confuaa, 185 
dorsalis, 185 
hdenae, 185 
huachucae, 185 
tnexicana, 185 
Atiinini, 185 

Augomonoctenus lihrocedri, 339 
Avlonium, 201 
Auloniutn longum, 201 

B 

Bacteria, 411 
Bacterial diseases, 24 
Bag worms, 296 
Balaninua, 245 
Baliosus cali/ornicua, 240 
Balsam gall midge, 393 
Banded pitch midge, 393 
Banding, 28 

Barren-lands subterranean termite, 421 

Barbara, 308 

Barbara rolfaxiana, 308 

colfaxiana, coloradenais, 309 
colfaxiana, siskiyouana, 309 
colfaxiana, taxifolidla, 309 
vJtvriitrana, 30t) 

Bark beetle alder, 117 
ash, 120 
big tree, 97 

California hardwood, 121 
cypress, 93, 95, 96 
Douglas lir root, 106 
European elm, 100 
four-eyed spruce, 111 
grand Hr, 103 
hemlock, 104 
hickory, 99 
juniper, 98 
larger fir, 104 
minute cypress, 94 
Monterey cypress, 98 
noble fir, 104 
redwood, 98 
shore pine, 104 
Sitka spruce, 104 
sour-sap, 105 
western cedar, 94 
western oak, 122 
Bark-beetle control, 38 
Bark-beetle survey, 39 
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Bark-beetle surveys, analysis of, 43 
Bark beetles, 63, T.'i 

attacking broadleaf trees, 117 
attacking coniferous trees, 76 
cylindrical, 200 
Bark borer, cypress, 181 
Hark borers, 3 
Hark burning, 47 
Barking, 58 

Hasilona irnpcrialiif, 288 
Basswood leaf roller, 200 
Beech blight aphid, 3t>5 
Beech scale, 380 
Bees, 330 

burrowing, 364 
carpenter, 364 
leaf -exit ter, 366 
mountain carpenter, 354 
Beetle, Alaska spruce, 82 
ambrosia, 124 
Arizona pine, 78 
Arctic spruce, 82 
bark, 03, 76 
Black Hills, 44, 66, 80 
black turpentine, 84 
blister, 231 
calosornn, 270 
checkered, 212 
( !ohjrado pine, 78 
cone, 1 1 6 
darkling, 224 
Douglas fir, 80 
eastern larch, 81 
eastern spruce, 81 
Kngelinann spruce, 81 
Ilea, 240 

great elm leaf, 230 
hickory timber, 136 
luster, 202 
Jatjunesc, 234 
.JelTrey pine, 80 
leaf-eating, 230 
lodgepole pine, 82 
longhorned, 100 

mountain pine, 44, 64, 78 • 

pear blight, 132 

pine engraver, 84 

powder-jMist, 210, 222 

prtHiaceous grr)und, 21 

red turpentine, 83 

roundheaded pine, 78 

8af>-f celling, 204 

skin, 202 

Siamese grain, 205 
Sitka spruce, 82 
snapping, 207 
southern pine, 78 
southw'estern pine, 44, 77 
stag, 235 
st«el, 202 
timber, 124 
tortoise, 240 

w'estern pine, 44, 45, 46, 47, 40, 51, 54, 7G 
Beetles, 03, 195 


Behren’s horntail, 344 
Beneficial insects', 21 
Beneficial midges, 396 
Big-tree bark beetle, 97 
Birch aphid, 362 
Birch cambium miner, 399 
Birch leaf miner, 340 
Birch skeletonizcr, 305 
Birch timber beetle, 129 
Birch xylococcus, 381 
Birds, 23 

Bird’s eye pine, 392 
Black-banded scale, 379 
Black Hills beetle, 44, 50, 55, 80 
Black-horned tree cricket, 403 
Black scale, 379 
Black turpentine beetle, 84 
Black willow scale, 377 
Blastobasidac, 314 
liiepharida rhois, 240 
lilephari peza adusta, 23, 278, 401 
Blister beetles, 231 
Blister mites, 405 
Blue jay, 270 
Bolitophaginue, 226 
Wditothfrus rornutus, 225 
Borers, bark, 3 
bronze birch, 160 
<iedar ilatheaded, 141 
cross-w'ood, 209 
Ilatheaded, 138 
apple tree, 139 
lead cable, 219 
lesser shot-hole, 133 
maple, 323 

Pacific flathea<ied, 141 
poplar, 322 
roundheaded, 160 
apple tree, 191 

southwestern juniper Hatheaded, 141 

Hi>ined pine, 102 

Iwo-lined chestnut 151 

western c£*dar, 152, 153 

western juniper, 154 

western poplar, 322 

wockI, 4 

Bosirichidae, 210, 218 
Bostrichids, 218 
Box elder bugs, 403 
Jirachyroryna hnrdyit 240 
I}rachyrhiuinae, 249 
Hrachyrhinus, 250 
Hrachys, 159 
Bracoriidae, 345 
Braconids, 345 

Braiiehed ambrosial tunnels, 72 
Brent hidae, 250 
Hrenthis, 249 

Broad-necked prionus, 166 
Broad-nosed weevils, 249 
Bronze birch borer, 150 
firotkylus, 169 
lirothyluH consperaus, 169 
yemtmdatua. 169 
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Brown anisota» 289 
Brown apricot scale, 378 
Browntail moth, 270 
Bruce’s measuring worm, 266 
Brush'footed butterflies, 331 
Buccvlatrix albertiella, 306 
canadensisellat 306 
coronatella, 306 
packarddla^ 306 
Budworm, hemlock, 269 
spruce, 268 

Buffalo tree hopper, 386 
Bug, assassin, 403 
box elder, 403 
flat, 403 
lace, 403 
oak lace, 403 
spined soldier, 22 
stink, 403 
Buprestis^ 141 
Bupreatig adjecta^ 142 
alternana, 143 
apricana, 142 
aurulenta, 142 
confluenta, 144 
connexa, 144 
conatdaria, 143 
decora^ 143 
faaciata, 144 
fremontiae, 144 
aibbai, 146 
laeviventrist 143 
langi, 144 
lineata, 143 
mactdativentria, 143 
macvlipennia^ 143 
nutalli, 143 
rufipea, 144 
ruaticorum, 143 
acdiaburyenaia, 143 
atriata, 142 
aubornata, 143 
aulcicoUia, 142 
viridiauturalia, 144 
Burning trees with aid of fuel oil, 48 
Burrowing bees, 364 
Butterflies, 266, 267, 329 
Butterfly, brush-footed, 331 
monarch, 331 
pine, 329, 330 
swallowtail, 332 
Butternut curculio, 246 

C 

Cacoeeia, 260 
Cacoecia argyroapUa, 261 
fumiferana, 268 
Calaphia beiulaecolena, 362 
caataneae, 363 ^ 

Calcium arsenate, 29, 31 
California five-spined engraver, 87 
California flathead, 141 
California gall wasp, 361 


California hardwood bark beetle, 121 
California horntail, 343 
California oak moth, 200, 291, 292 
California oak worm, 290 
California pine engraver, 90 
California prionus, 164 
California tent caterpillar, 281, 283 
California tortoise shell, 332 
California urocerus, 344 
Calitya acabra, 206 
Callichromat 180 
CcUlichroma melancholicum, 180 
Callidini, 180 
CaUidium, 181 
Callidium antennatum 181 
antennatum heaperuin, 181 
hirtellum, 182 
paeudotaugae, 181 
aequoiarum, 181 
Calltgrapha, 238 
Calligrapha bigabyana, 238 
CaUoaamia promethia, 279 
Calophua anguatua, 230 
Caloaoma^ 22, 196 
CaloBoma beetle, 270 
Caloaorna aycophanta, 21, 22, 195, 270 
Cambium miners, 398 
Cambium moths, 310 
Cameraria, 307 
Campaea praegrandaria, 267 
Camphor scale, 378 
Camponotua, 353 
Camponotua hercxUeanua, 363 
Canker worms, 261 
fall, 266 
spring, 264 
Cantharidae, 212 
Canthuroidea, 212 
Carabidae, 22, 196 
Carbon disulphide, 61 
Cariderua, 229 
Carpenter ants, 363 
Carpenter bees, 364 
Carpenter moths, 323 
Carpenter worm, 326, 326, 327 
Carpenter worm, lesser oak, 326 
pine, 327 
poplar, 327 
Carphoborua, 108 
Carphohorua anderaoni, 108 
hicriatatua, 108 
bifuTcua, 109 
blaiadellit 108 
carri, 108 
dunnif 108 
ponderoaae^ 108 
radiatae, 108 
aanaoni, 108 
aimplex, 108 
awainei, 108 
vandykei, 108 
Carpophilua, 204 

Case-bearers, 298 ^ 

elm, 299 
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Cane-beer era, hickory, 299 
larch, 298 
walnut, 289 

Case-maker, ribbed, 305 
oak ribbed, 305 
Cassidae, 240 
Catalpa, 234 
Catalpa mid^e, 394 
Catalpa sphinx, 275 
(Caterpillar, green oak, 295 
red-humped, 293 
red-humped oak, 2*J4 
saddleback, 297 
slug, 297 

spiny elm, 331, 332 
tent, 279 
unicorn, 293 
variable oak leaf, 205 
walnut, 294 
w'estern tent, 281 
white pine tufted, 284 
yellow-necked, 294 
zebra, 284 

Vathartus advena, 201 
Catkin moth, sugar pine, 260 
Catocala, 283 
(Cave tunnels. 69 
Cecidornyia sp., 391, 393, 394 
Cecidomyia balsamir.olat 393 
citrina, 396 
pirtiriutdae, 391 
( Vf'idomyiidae, 389 
C'eoropia niofh, 279 
('edar bark beetle, western, 94 
('edar cone sawlly, 339 
Cedar flatheaded borer, 141 
C/edar horn tail, 341 
CcHlar rnife, 405 
western, 4(Mi 

Cedar twig beetle, iiopping's, 94 
Van Dyke’s, 95 
C'edar twig borer, white, 319 
Centrodera, 175 
Centritdera nevadicat 176 
Cephidae. 341 
Cerambycidae, 100, 161 
Cerambycinae, 161, 165 
Ceramica picta^ 284 
Ceratomia catalpae, 275 
Cercopidae, 384 
Ceretta bubalia, 385 
Crrococcua ehrhorni, 383 
Ceruehua, 236 
Cerw.hua piceua, 230 
punclatuat 235 
atriatua, 235 
Crrura acitiacripia^ 295 
Cetoniinae, 235 

Chaitophoroidea popidifoliae^ 365 
Chaitophtjrua lyropictua^ 302 
(Mialastogastra, 330 
(’’haloid 6ies, 348 
Chalcidoid^, 23, 348 
Chaloids, seed-infesting, 348 


Chalcoidea kelxineat 240 
Chalcophora, 156 
Chalcophora anoulxcotlia, 157 
/ortist 158 
georgiana^ 158 
libertat 158 
virginienaist 157 
ChcUepua doraalia, 240 
Charieaaat 213, 215 
Charieaaa eleganst 215 
Checkered beetles, 212 
Chemicals, use of, 60 
Chertnea^ 366 
Ckermea pinictirticiai 370 
Chermidac, 386 
Cherry tree tortricid, 260 
Chestnut aphid, 363 
Chewink, 270 
Chickadee, 270 
Chigger mites, 404 
ChUocorua hiaulnerua^ 200 
Chiloaxa^ 396 
ChUoaia alaakenaia, 396 
hoodiana, 397 
Chion cinctuat 168 
Chionaapia, 373, 374, 377 
Chxonaapxa amerxcanat 377 
caryact 377 
furftxrat 377 
IxninerXt 378 
longiloba^ 378 
pinifoUae, 374 
quercua^ 378 
aalicia-nigraet 377 
Chipmunks, 24 
Chlorxaaa aubcroceataf 267 
Chloropicrin, 01 
Choke cherry aphid, 363 
Chrameaust 118 
Chrameaua ehapuiai^ 118 
dentatua, 118 
hxcortae, 118 
Chryaobothria, 140 
Chryaobothria blanch'xrdxf 141 
calx/ornicat 141 
carxnxpennia, 141 
eaurxna^ 141 
dentipea, 141 
dolata, 141 

femorata^ 139, 140, 141 
tgnxcollxa, 141 
ludificata, 141 
malxt 141 
montxcolat 141 
ntxa, 141 
octocolot 141 
purpurifrona^ 141 
puailla^ 141 
aeraignata^ 141 
aylvania^ 140, 141 * 

(exana, 141 
trxnervxa, 141 
vxrxdxcyanea, 141 
Chryaolina, 239 
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Chrysomelat 238 
Chryaomela cali/ornicat 238 
conjluena, 238 
lapponicat 238 
acripta, 238 
tremtdae, 238 
Chrysomelidae, 236 
Chryaumelinae, 238 
Chryaomphalua obacurua, 378 
Chryaop?Mna, 165 
Chryaophana placida^ 155 
Chrysopidae, 22 
Cihdelia, 227 
Cibddia blaachkeit 226 
Cicadas, 383 
Cicadellidae, 385 
Cicadidae, 383 
Cimhex amerieana, 341 
pacifira, 341 
ruhida, 341 

Cimbicid aawfliea, 341 
Cimbicidae, 341 
Cinara, 360 
Cxnara abieita, 361 
auatraiia, 361 
curvipea, 362 
occidentalia, 360, 361 
oregonenaiat 361 
pint, 361 
ponder oaae, 361 
aabinae, 361 
atrobi, 361 
iujafilinua, 361 
Citheronia regatta, 288 
aepulchralia, 288 
(yitheroniidae, 288 
Citrophilua mealy bug, 381 
Claaaibcation, 73 
termites, 413 
Claatoptera obtuaa, 385 
proteua, 384 

Clear- winged moths, 319 

Cleia picta, 198 

Cleridae, 21, 212, 215 

Clerids, 21 

Click beetles, 207 

Clistugastra, 344, 336 

Cloat&rocerua tri/aaciatua, 319 

Cloudcroft 6ve-Bpined engraver, 88 

Cloudy-winged oak aphid, 363 

Clytini, 182 

Clytna, 185 

Clytua marginicollia, 185 
planifrona, 185 
(yoal-tar creosote, 58, 60 
Coarse writing engraver, 85 
Coccidae, 372 
Coccinella cali/ornica, 21 
Coccinellidae, 22, 197 
Coccua heaperidum, 379 
Coelocnemis, 227 
Coeloidea brunneri, 345 
piaaodia, 345 
acolytivorua, 345 


CcleopKora, 298 
Coleophora alnidla, 300 
atromarginata, 3U0 
caryaefalidla, 200 
kear/oUdla, 300 
laricdla, 298 
lettcochryadla, 300 
limoaipenndla, 299 
oyatryae, 300 
quercidla, 300 
tiliae/olidla, 300 
Coleophoridae, 298 
Colooptera, 63 
Colopha idmieola, 365 
Coloradia pandora, 276, 277 
Colorado pine beetle, 78 
(Columbian timber beetle, 131 
Colydiidae, 200 

Common dry- wood termite, 416 
Common rod spider, 404 
Commopkila fuaeodorana, 314 
macrocarpana, 314 
Compound ambrosial tunnels, 72 
Compound galleries, 65 
Compailura concinnata, 401 
Comstock’s mealy bug, 381 
Conditions necessary to control, 5S 
Cone beetles, 112, 116 
pinon, 115 
ponderosa pine, 1 16 
sugar pine, 116 
Cone moth, cypress, 312 
Douglas llr, 310 
lodgepole pine, 310 
pine, 313 

ponderosa pine, 309 
spruce, 309 
white fir, 309 
Cone pitch moths, 308 
Cone pyrallid, 313, 314 
Cone tineid, 314 
Cone tunnels, 71 

Cones, lepidopterous larvae attacking, 308 
Coniferous trees, bark beetles attacking, 76 
Coniferous twig beetles, 112 
Coniodea plumogeraria, 266 
Conophthorua, 65, 115 
Conophthitrua ednlia, 115 
coniperda, 116 
contortae, 116 
lambertianae, 116, 117 
monticolae, 116 
ponderoaae, 116 
radiatae, 116 
reainoaae, 116 
acopxdorum, 116 
taedae, 115 
virginianae, 115 
Conotrachdua, 246 
Conotrachdua affinia, 246 
aratua, 246 
juglandia, 246 
nenuphar, 246 
retentua, 246 
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Conotrophua partillelua, 226 
ConetrictotermeB, 409 
Contact sprays, 30 
Contarinia cotoradenaiSf 391 
C'ontrol, of aphids, 366 
bark beetle, 38 
chemical methods of, 29 
cronditions necessary to, 53 
of defoliators, 27 
maintenance of, 63 
methods of, 45 
mechanical, 27 
remedial, 25 
CU>ntrol unit, 43 
C’onverKent lady beetle, 198 
f'oolcy’s adelK^H, 367, 368 
(Utpidita htcnlor, 230 
quadr i rfMC'ulata , 230 
('upiodiaca urhutietla, 301 
juylandirllat 302 
lucijluellut 302 
aalicteUa, 302 
C^>rizidae, 403 
(Jorthylua, 131 
('!orthylaa ctdumhianuat 131 
punctatisaimuaf 131 
Curtireua, 226 
Curticeua parallelua, 226 
aubatriatua, 226 
(^urticotornua, 205 
Corlicotornua cavirepa, 205 
f>)rynetinae, 215 
Corythucha, 403 
Corythucha arcuata, 403 
Coarnophifrua hopkinai, 346 
C\>smoplite, 331 
tVissid, oak or hickory, 325 
(^oBsidae, 323, 324 
('ossunini, 247 
Coaaunua^ 247 
Coaaonua corticola, 248 
crenatua, 247 
impreaaua^ 248 
pdcificua, 247 
piniphilua, 247 
platalea, 248 
ponder oaaet 247, 248 
Coaatda rnaynijicat 325 
Coaytnbia myrtaria, 267 
Cotalpat 234 
Cotton batting, 28 
Cottonwood crown borer, 323 
Cottonwood dagger, 284 
Cottonwood leaf miner, 305 
Cotton w’ood mite, 406 
Cottony cushion scale, 381 
Cottony cypress scale, 376 
Cottony maple scale, 379 
Cradles, larval, 66 
Creepers, 24 
Cricket, 401 

black-horned tree, 403 
northern mole, 403 
pine tree, 403 


Cricket, snowy tree, 402 
tree, 402 

Crinkled flannel moth, 297 
CriocephcUua, 168 
Crtocephalua agreatia, 168 
aaperatuat 168 
obaoletuat 168 
productua, 168 
Cross-wood borers, 209 
Crow, 270 

Crude orthodichlorobenzene, 60 
Crude pyridine, 58 
Cryphcdua, 109 
Cryphalua amabiliat 109 
approxitnatuaf 109 
balaameuat 109 
canadenaia, 100 
fraaeri^ 109 
yrandia^ 109 
pubeaeena, 109 
rubentiaf 109 
aubconcentraliaf 109 
Oyptocephalinae, 237 
Cryptocephaluat 237 
Cryptochaetuin iceryae, 381, 398 
Cryptorleptea, 118 
Cryptocleptea dtalocatua, 118 
Cryptororcua fayi^ 380 
Cryptorhynchini, 246 
Cryptorhynchua lapnthi^ 246 
Cryptutermea, 409, 413, 418 
Cryptoterrnea breviat 418 
cavi/ronst 418 
Crypturyua^ 63, 109 
Crypturyua alutaceua^ 110 
atoinuSf 109 
borealta, 110 
Ctenophoridae, 398 
Cuckoos, 270 
Cucujidae, 201 
Cucujids, 201 
Cucujua clavipea^ 201 
puniceua, 201 
Curculio, 246 
butternut, 246 
Curculio auriyer^ 245 
caryae, 245 
obluaua, 245 
proboacideua, 245 
guercuSt 246 
rertua, 245 
uniformia^ 246 
Curculionidae, 241 
Curculionini, 245 
Cutworms, 284 
Cyanogen gas, 61 
Cylindrical bark beetles, 200 
Cylindrocopturua, 246 
Cylindrocopturua lonytUua, 246 
quercua^ 246 
Cyllene, 182 
Cyllene caryae^ 183 
crinicorniHt 182 
robiniae^ 183 
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Cymatodera^ 213 
Cymatodera ovipennia, 213 
Cynipids, 361 
Cynipoidea, 361 
Cynipa mtrabilia, 362 
Cypress aphid, 362 
Cypress bark beetle, 93, 96, 96 
minute, 94 

Cypress bark borer, 181 
Cypress cone moth, 312 
Cypress flower gall, 393 
Cypress leaf gall, 393 
Cypress mealy bug, 376 
Cypress puto, 376 
Cypress seed midge, 393 
Cypress twig gall, 393 
Cypress twig miner, 318 
Cypress twig moth, 318 
Cypress xylococcus, 376 

D 

Dagger moths, 284 
Damp-wood termites, 414 
Danaua archippua, 331 
Darkling beetles, 224 
Dark oak aphid, 366 
Daaylophia anguinat 296 
Daayneura canadensia, 393 
Datana, 294 
Datana anguaii, 294 
eontracta, 294 
integerrima, 294 
miniatra, 294 
Death watch, 217 
Defoliated trees, 16 
Defoliators, 267 
control of, 27 
Dendroctonua, 63, 75 
Dendroctonua approximatua, 78 
arizonicua, 78 
barberi, 77 
boreaita, 82 

brevicomia, 2, 9, 64, 68, 76, 78 

convexifrona, 78 

engelmanni, 81 

frontalia, 78 

jeffreyi, 80 

johanaeni, 82 

montxcolae, 6, 64, 78, 79, 80 
murrayanae, 82 
obeaua, 82 
piceaperda, 81 
ponderoaae, 66, 80 
paeudotaugae, 80 
punctatua, 83 
rufipennia, 83 
aimplex, 81 
terebrana, 84 
Valeria, 83 
Dendroidea, 229 
Dendroidea ephemeroidea, 231 
Dendroainua, 118 
Dendroainua bourreriae, 118 
Derelaphrua aregonenaia, 200 


Dermestes, 202 
Derobrachua, 161, 163 
Derobrachua brevicollia, 163 
brunneua, 163 
geminatua, 163 

Desert damp- wood termite, 416 
Desert subterranean termite, 421 
Deamocerua, 178 

Dearnocerua auripennia, 178, 179 
calif ornicua, 178 
cribripennia, 178 
dimorphua, 178 
palliatua, 178 
piperi, 178 
Denier oxoridea, 347 
Dexiidae, 308 
Diabrotica, 239 
Diabrotica aorar, 239 
Diaeretua, 346 
Diaperinae, 225 
Diaperia macuLaia, 225 
Diapheromera fernorata, 402 
Diaapia carueli, 374 
Dicerca, 158 
Dicerca americana, 158 
craaaicollia, 168 
horni, 158 
luguhria, 158 
acobina, 158 
aexxialia, 158 
tenebrica, 158 
tenebroaa, 158 
tuberculata, 158 
Dichelonyx, 233 
Dichelonyx albicMia, 233 
crotchi, 233 
decol Grata, 233 
fidgida, 233 
lateralia, 233 
avlcaia, 233 
valida, 233 
vandykei 233 
vicina, 233 

Dichomeria caryaefoliella, 298 
georgidla, 298 
ligvlella, 298 
marginella, 298 
Dicradiploaia gillettei, 391 
Digger pine twig moth, 318 
Dinapate wrighti, 218, 220 
Dinoderua minutua, 222 
Dioptidae, 290 
Dioryctria abietella, 313, 314 
cambiicnta, 319 
renicvlella, 314 
xanthoenobarea, 313 
zimmermani, 327 
Diplotaxia, 232 
Diprion polytomum, 338 
aimile, 338 
Diptera, 389 
Diseased trees, 15 
Diseases bacterial, 24 
fungus, 24 
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Dtaonyrha, 240 
l>i 0 tribution, 73 
Ditylua^ 230 

Diiylua quadricolliSf 230 
Dolichopodidae, 397 
Dolurgus^ 110 
Dtdurgus pumilus^ 110 
Dorcadiini, 186 
iJmchascherna vnldt, 187 
Dorcytea rinyulata, 346 
rnarultpennia, 149 
DouRlas fir beetle, 80 
Douj^lus fir cone borer, 308 
Douglas fir cone moth, 310 
Douglas fir engraver, 100 
Dougliis fir hylcsinuR, 103 
Douglas fir pitch moth, 320 
Douglas fir root bark beetle, 106 
Douglas fir seed chalcid, 349 
Drejtanaphia acerifoliae^ 362 
IJrornaeotuSt 209, 211 
iJromnettlus hasaliat 211 
cfjJ iftrr n ir uh, 211 
hoapitaiis, 211 
nitena, 211 

Drying. 59 

Oryoroetea, 106 

Dryticoelea affaher, 107 
afnericanua, 107 
atUo(/raphua, 107 
betulae, 107 
caryi, 107 
coTi/uaua, 107 
liquidambaria, 107 
piceaCf 107 
paeudotsuynr, 106 
aeptentrionia, 107 
Dry- wood termites, 415 
Dusting, 31, 32 
Duvita vittella^ 298 
Dynastes, 234 
Dynast inae, 234 
Dyalobua, 250 
iJyalobua aegnia, 249 

E 

Earth-dwelling desert termites, 422 
Earth-inhabiting termites, 411 
Eastern larch beetle, 81 
lOastern pine engraver, 92 
Eastern pine \\ood staincr, 128 
Eastern spruce beetle, 81 
Eastern tent caterpillar, 281 
Eburia, 169 

Eburia quadrigeminatat 169 
Eccoptogaster, 99 
Ectoedemia, 305 
Ectropis crepuscularia, 267 
Egg groove, 66 
Egg niches, 66 
pockets, 66 
Egg tunnels, 65 
Ehrhornia cuprtsai, 375 
Ehrhorns oak scale, 383 


Elacatidae, 216 
Elaphidionini, 169 
Elater, 208 
Slater apicatus, 209 
cordifer^ 209 
laesua, 209 
linteuSf 209 
nigrinuat 209 
phoenicopterua^ 209 
rhodopua^ 208 
Elateridae, 207 
Eleatea, 225 
Eleatea depreaaua, 225 
occidentalia, 225 
EleodeSf 227 
Ellopia athaaariaf 263 
endropiaria, 264 
aomniariaf 263, 264 
Hacellaria^ 262 
pelluctdaria, 264 
Elm case-bearer, 299 
Elm cockscomb galls, 365 
Elm leaf aphid, 363 
Elm leaf miner, 339 
Elm sawfly, 341 
Elm scurfy, 377 
Elongate irregular tunnels, 71 
Emponaca malt, 386 
Enarmonia paeiidotaugana, 310 
Engel mann spruce beetle, 81 
Engraver, Arizona five-spined, 87 
f’Jalifornia five-spined, 87 
California pine, 9tt 
cloudcroft five-spined, 88 
coarse writing, 85 
Douglas fir, 100 
eastern pine, 92 
fir, 99 

large w'estern pine, 88, 89 
lodgepole pine wood, 107 
Monterey pine, 85 
Oregon pine, 92, 93 
ponderosa pine wood, 107 
Sitka spruce, 85 
smaller western pine, 90 
southern pine, 86 
\'aiict>uver tive-spined, 87 
western six-spined, 8ti 
white fir, 101 
wood, 107 

Engraver bertlrs, pinr, 84 
Ev7iomos tn^gnarius, 266 
anbsignariiLs, 265 
Enoclerus, 213, 214 
Enoclarus cupreaai, 215 
eximiusy 215 
kumeraliSf 215 
lecontei, 214 
moeatus, 214 
aphegeus, 214 
Eniorno pthura atdicae, 24 
aphaerttaper m.a, 21 
Entrance tunnel, 65 
E pargyreua tUymita, 332 
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EpieauUit 232 

Epicnaplera americana, 282 
Epidemic, 2 
Epilacknat 197 
Epilobium, 237 
Epimects hortaria, 267 
Epinotia albangulana, 309 
hopkinsana^ 309 
hopkinaana, cupreaai, 309 
nanana, 309 
aubviridia, 309 
Epiphania cornutua, 210 
Erannia de/oliariat 267 
Ergatea, 161 

Ergatea apictdatua, 162, 163 
Erineophiluat 1 1 8 
Erineophilua achwarzi, 118 
Erittcoccua, 375 
Eriococcua auraucariae, 375 
gUleUeit 375 
quercua, 383 

Eriophyea abnormiat 406 
pint, 406 
populi, 406 
ramoaua, 406 
ryderif 406 
aalicicola, 406 
thujae, 406 

triatriatua erineua, 405 
Erioaoma americanum, 363 
lanigera, 363 
ttlmt, 364 

Erneatia anipelua, 401 
Ernobiu8t 218 
Ernobiua cupreaai, 215 
punctiUatua, 218 
Eaaigdla californica, 360 
Eitceraphia betulae, 362 
Euclea delphinii, 297 
Eucleidae, 297 
Eucnemidae, 209 
Encnemia, 209 
Eucoamat 309, 318 
Eucoama bobana, 309 
monitorana, 310 
reaciaaoriana, 310 
aonomana, 310 

Eucymatoge apermaphaga, 315 
Eufidonia notataria, 267 
Eulia juglandana, 261 
pinatubana, 260 
guercifoliana, 261 
Evlype haatata, 267 
Euprociia chryaorrhoea, 270 
Eupaalia minutat 249, 250 
European birch aphid, 362 
European cockchafer, 232 
European elm bark beetle, 100 
European elm leaf-curl aphid, 364 
European elm scale, 380 
European fruit lecanium, 378 
European pine leaf miner, 319 
European pine shoot moth, 316, 317 
European spruce sawfly, 338 


Eurytominae, 348 
Eutelua ^avtpes, 397 
Euvaneaaa antiopa, 331, 332 
Euzophera aglaedla, 290 
Evergreen bag worm, 296 
Evergreen span worm 262 
Evetria, 308, 315 
Evodinua, 178 
Evodinua monticolat 178 
Exit hole, 68 
Exoriata, 401 
Exoriata larvarum, 401 
Exoteleia burkei, 318 

F 

Fall canker worm, 265 
Fall web worms, 285 
Fentonia martheaiat 295 
Fenuaa dohrnii, 340 
pumUat 340 

Fifteen-spotted forest lady beetle, 199 
Fir cone geometrid, 315 
Fir engraver beetles 99 
Fir seed chalcid, 350 
Fir seed moth, 312 
Fir tussock moth, 274 
Fireflies, 212 
Fire hazards, 7 
Fire- weakened timber, 18 
Five-maculated lady beetle, 198 
Flat bugs, 403 
Flathead, California, 141 
mesquite, 141 
Flatheaded borers, 138 
Flatheaded apple-tree borer, 139 
Flea beetles, 240 
Flight habits, 68 
Flowers of sulphur, 31 
Flycatchers, 24 
Food supply, 15 
Forest caterpillar hunter, 195 
Forest conditions, 13 
Forest entomology, 1 
Forest entomology, importance of, 1 
Forest insect control, 38 
Forest insect problems, 8 
Forest management, effect upon, 6 
Forest tent caterpillar, 279, 280 
Forest trees, spraying, 31 
Forestry, role of insects in, 5 
Forked tunnels, 70 
Formica kaemorrhoidalia, 22, 354 
Formicidae, 353 
Fornax, 209, 212 
Fornea, 225 

Four-eyed spruce bark beetle. 111 

Froghoppers, 384 

Frog spittle, 384 

Frontina frenchii, 401 

Fruit-tree leaf roller, 261 

Fuel oil, 48 

Fumigation, 35, 60 
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FuriKit bark infeBting, 380 
Funffus diseascB, 24 

G 

Galenara ctmsimilis, 2G2, 263 
Galeruce/la iuberculata, 23i) 
xanChomelaena, 239 
(ialerucinae, 239 
(juH, arbor vitfie, 394 
arbor vitae bud, 394 
oypreBB flower, 393 
cypress leaf, 393 
cypress twig, 393 
elm cockscomb, 395 
juniper cone, 394 
pine bud, 391 
pinc-cone willow, 395 
two-horned, 352 
white cedar bud, 393 
Gall gnats, 389 
(iall-rnaking coccid, 383 
Gall mites, 405 
Gall wasps, 351 
("ulifoniia, 351 
Galleries, comptiund, 95 
(iauruteSf 177 
Gaurotes abdominal in, 177 
cressoni, 177 
cyanipenniH, 177 
(lelerhia, 315 

iJelechia hictntttunaculella, 304 
himaculella, 304 
dyariflla, 304 
yUvomacult'Ua, 304 
marulimaryinella, 304 
periculella, 315 
psexuloacacieUa, 304 
trialba mac ul clla, 304 
tr Ophelia, 304 
vernella, 304 
vernutella, 304 
Gelechiidae, 298, 302, 315 
(ielu«, 249 

(leluM cali/tfrniriin, 249 
ocuiatuH, 249 

General habits, scolytoidea, 94 
Geometer, notched- wing, 299 
Geoinetridae, 291 
Giant hickory aphid, 395 
Giant silk worms, 279 
Giant willow aphid, 395 
Givira lotta, 327 
Glabius speciosus, 183 
Glena cribrataria, 297 
Glischrochilua, 204 
Gliachrochilua cylindricua, 204 
faaciatua, 204 
vittatua, 204 

Glover’s silk moth, 279 
Glowworms, 212 
Gluphiaia aeptentrionalia, 295 
Glycobiua apeciouaua, 183 


Glyptoacelia, 237 
Glyptoacelia illuatria, 237 
aequoiae, 238 
aquamiUataf 238 
Gnathotrichua, 65, 126 
Gnathotrichua acicvlatua, 128 
alni, 128 
denticulatua, 128 
materiariua, 128 
retuaua, 128 
sulcatua, 127, 128 
Gnats, gall, 389 
Goea, 188 
Goea pulcher, 188 
tiyrinua, 188 
Golden buprcstid, 142 
Golden mealy bug, 376 
Golden oak scale, 383 
Goaayparta vlrii, 380 
Gouty pitch midge, 392 
Gracilaria, 307 
Gracilaria areriella, 308 
bimaculateUa, 308 
elonyella, 308 
ylutinella, 308 
negundella, 308 
packardella, 308 
pulchella, 308 
purpuriella, 308 
querciniyrella, 308 
reticulata, 308 
Gracilariidae, <309 
Gramoptera, 171 
Gramoptera molyltdica, 171 
aubaryentata, 171 
Grand fir bark beetle, 10.3 
Graphisurini, 189 
Graphiaurua, 189 
Graphiaurua obliquua, 189 
apectabilia, 189, 190 
Grasshoppers, 401, 402 
Great Basin tent caterpillar, 282 
Great elm leaf beetle, 239 
Greedy scale, 377 
Green hemlock looper, 292 
Green oak caterpillar, 295 
Green-striped maple worm, 288 
Ground beetles, predaceous, 195 
Gryl total pa yryllotalpa, 403 
hexadactyla, 403 
Gypsy moth, 268 

H 

Hackberry gall psyllid, 386 ' ‘ 

Hadrobregmua gibbicollia, 215, 217,' 218 
Hag moth, 297 
Hag worm, evergreen, 296 
llaliaidota aryentata, 286, 287 
coryae, 285, 286 
ingena, 288 
maculata, 288 
teaaellaria, 288 
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Hcdoptilia, 208 
Jlaltica, 240 

Italtica himarginata, 240 
ilalticinae, 240 
llamamelistes spinoaua, 364 
Hand picking, 27 
Jlariamenua sp., 306 
Ilarnionia picta, 198 
Ilarpyia modesia, 295 
Harvest flies, 383 
Hawk moths, 275 
Hawthorn aphid, 303 
Heat, 69 

Iledvlia injectica, 312 
Hdcon, 346 
Hclconidea, 346 
Hdiomata cycladata, 267 
Heliozelidae, 301 
Hellebore, 31 
llelopiiiae, 228 
Hdops, 228 

Jlemerocarnpa gulona, 273 
leucostigma, 271 
nslari, 274 

paeiidutaugata, 273, 274 
vetusta, 272, 273 
Hemileuca maia, 279 
Herniptera, 403 
Hemlock hark beetle, 104 
Hemlock bark maggot, 390 
Hemlock budworm, 269 
Hemlock scale, 374 
Hemlock seed chalcid, 351 
Hemlock spanworm, 202 
Ifercidia phoezalia, 290 
Hesperidae, 332 
Hesperophaiiini, 108 
Heterarthron, 220 
Jieterocarnpa hilineata, 296 
hiundata, 296 
guttivilta, 296 
tnanieo, 296 
obliqua, 296 
urnbrata, 296 
Heteromera, 224 
Iletcroterrnes, 413, 419, 421 
Ileterfdermes aureus, 421 
Hickory bark beetle, 99 
Hickory case-bearer, 299 
Hickory cossid, 326 
Hickory gall phylloxera, 372 
Hickory horned devil, 288 
Hickory timber beetle, 135 
Hickory tussock moth, 285, 280 
Ilippodamia convergens, 198 
quindecim-rnaculata, 198 
Hispinae, 240 
Hister, 203 
Hister beetles, 202 
Histeridae, 202 
lIoLocera augusii, 314 
confluentdla, 314 
Hdolepta, 203 


Ilololepta cacti, 203 
yucateca, 203 
Homaesthesis, 164 
Ilomoncocnemia fortis picina, 284 
Homoptera, 367 
Honeydew, 358 

Hopping’s cedar twig beetle, 94 
Iformaphis hamainelidis, 364 
Hornet moth, 322 
Horntail, 336, 341 
Horntail, Behren’s, 344 
California, 343 
cedar, 341 
Morrison’s, 344 
pigeon, 342 
polished, 343 
western, 342, 343 
Host plants, character of the, 72 
House termites, 418 
How insects atta(*k trees, 3 
Ifydnocera, 213, 215, 210 
Hydrocyanic acid gas, 01 
Ilylastea, 105, 119 
Ilylastes rnarer, 106 
uigrinus, 100 
porculus, 100 
ruber, 10(> 
aalebrosus, 100 
tenuis, 100 
Hylcsininae, 74 
Ilylesinus, 117 
Ilyleainus oparulus, 119 
Douglas fir, 103 
Jfylobius abietis, 244 
pales, 244 
Hylobini, 243 
Hylocurus, 119 
Ilylocvr us birurnus, 119 
biorbis, 1 19 
harnedi, 119 
langstoni, 1 19 
parkin stmiae, 119 
rudis, 119 
spadix, 119 
Ilylurgopinua, 1 19 
Ifylurgopinus rufipes, 119 
llylurgops, 104 
Uylurgops leconiei, 106 
pinifex, 106 
pirrosus, 106 
rugipennis, 106 
subcostulatus, 106 
llymenoptera, 330 
parasitic, 345 
llyparpax aurora, 296 
Hyperaeschra georgira, 295 
atragula, 296 
Hyperccteinia, 401 
Hyperitis amicaria, 267 
Ilyperplatya asperatua californicuSt 189 
Hyphantria iextor, 285, 401 
Ilypophloeus, 226 
Ilypothenemua, 119, 123 
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1 

lanassa liunirohtr, 295 
Irrrya pnrchasi, 881 
Ichneumon, 348 
Ichneumon flies, 347 
Ichneumon pnrasite, 22 
Ic-hneumonid.'ie, 347 
Ichneunu>noideu, 23 
IrhneuteH, 340 
Idiognstra, 330, 344 
Imperial moth, 288 
Importance of forest entomoloRy, 1 
Inc.hw()rms, 201 
Infestation, status of the, 43 
Infested areas, surveys of, 39 
Insecta, 404 
Insects, losses due to, 3 
Introduced pine sawfly, 338 
Iphthimus, 227 
Iphthinius sf-rmtun, 227 
Kublaevin, 227 
Hiihlaevin larvinsimutt, 227 
ftuhlarvin Irtritti, 227 
Ipinae, 74 

I porhun fannatut!, 180 
//w, 00, 84 
I flVuluHS, 92 
htfrcalia, 92 
racof/rnphus, 80 
(HitliuraphuK, 86 
chnunoni, 87 
rloudrrofti, 88 

rori/w*un, 55, 87, 88 
conn n nun, 85 
duhiuft, 92 

enmryifiatitfi, 55, 88, 89 
nif/cJ manni, 93 
yrandicollis, 80 
uuildi, 90 
intiver, 91 
intvrpunctus, 92 
interr^iptun, 92 
knausi, 89 
latidens, 90 
lecontei, 87 
Umuidens, 90 
oreponi, 56, 92, 93 
perroti, 92 
perturbaiuH, 92 
pilifrona, 92 
pini, 92 

plmtoyraphus, 90, 91 

ponderusae, 80 
radiatae, 85 
tridena, 93 
vancouveri, 87 
yohoenaia, 93 
Irregular pine scale, 376 
laaria farinoaa, 24 
Isoptera, 408 
Jaorhipia, 209 
Itch mites, 404 
Jtonida anthici, 393 


Itonida calalpae, 394 
hopkinsi, 395 
taT(tdii, 393 
Itonididae, 389 
Itycorsia, 340 
liycoraia zappei, 341 

J 

Janetiella coUrradenaia, 391 
siakiyou, 394 
Japanese beetle, 234 
Jeffrey pine beetle, 80 
Jeffrey pine seed moth, 312 
Jonthonota niyripea, 241 
Jumping; plant lice, 380 
June beetles, 232 
Juniper bark beetle, 98 
Juniper berry midge, 394 
Juniper cone gall, 394 
Juniper mite, 400 
Juniper scale, 374 
Juniper web worm, 201 

K 

Kaliofenuaa uhni, 339 
Kalotermea, 409, 41 1, 413, 416, 416 
Kalotcrtnea anyuatocuhia, 418 
approxiituitua, 418 
arizonenaia, 417 
bankai, 417 
caataneua, 418 
hubbardi, 417 
jouteli, 418 
Hykti, 417 
nuiryinipennia, 417 
minor, 41() 
nearcticua, 418 
occidentia, 417 
achwarzi, 418 
anyderi, 417 
texanus, 417 
Kalotermitidae, 413 
Katydids, 402 
Kermea, 382 
Kerrnea nndrei, 383 
arizonenais, 383 
auatini, 383 
hoyuri, 383 
ceri ferns, 383 
cockerelli, 383 
concinnulua, 383 
gaUifonnia, 383 
gillettei, 383 
kingii, 383 
nigropunriaiua, 383 
nivalis, 383 
perryi, 383 
peUiti, 38.3 
pubeacena, .383 
quercua, 383 
ahaatenaia, 383 
trinotatua, 383 
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Kerosene, 60 
coal-tar creosote, 60 
Kiln drying, 69 

L 

Labena, 347 
Lace bugs, 403 
Lacewing flies, 22 
Lachnus, 360 
Lachnua aaliunua, 366 
Lacnoaterna, 232 
Lady beetle, 21, 22, 197 
convergent, 198 
fifteen-spotted forest, 199 
five-maculated, 198 
pine, 198 

Rathvon’s forest, 199 
twice-stabbed, 200 
Laemophloeua, 202 
Laemophloeua puaillua, 202 
Lamiinac, 161, 186 
Lampyridae, 212 
Lapara bombycmdea, 276 
coniferartim, 276 
Lappet, American, 282 
larch, 282 
velleda, 282 
T^arch case -bearer, 298 
Larch lappet, 282 
Larch sawfly, 337 

Large California oak ambrosia beetle, 130 
Large maple span worm, 267 
Large oak-apple, 362 
Large western pine engraver, 88 
Larger fir bark beetle, 104 
Larval cradles, 65 
Laaconotus, 200 
Laaconotua cornpler, 200, 201 
Lasiocampidae, 279 
Laaiophthicna pyraatri, 397 
Laapeyreain, 310 
Laapeyresia bracteatana, 312 
cupreaaana, 312 
erotella, 311 
inopioaa, 318 
larieana, 329 
leucobaaia, 329 
piperana, 3 1 1 
populana, 312 
tareuta, 311 
younpana, 312 
Laurel psyllid, 386 
Lead arsenate, 29, 31 
Lead cable borer, 210 
Leaf blotch miners, 306 
Leaf-cutter bees, 355 
Leaf-eating beetles, 236 
Leaf feeders, 4 
Leaf hoppers, 385 
apple, 386 

Leaf miners, 302, 398 
birch, 340 
cottonwood, 305 


I<eaf miners, elm, 339 
European pine, 319 
oak trumpet, 306 
pine, 302 

lodgepole, 303 
spruce, 304 
trumpet, 306 
white oak, 307 
Leaf rollers, 257 
basswood, 290 
fruit-tree, 261 
oblique-banded, 260 
Leaf-rolling sawflies, 340 
Lecunium, European fruit, 37S 
oak, 379 

Lecanium, 373, 378 
Lecanium corni 378 
nifjTitfaaciatum 379 
quercitronia, 379 
Leconte’s lady beetle, 199 
Lecontia diaricoUta, 229 
Leopard moth, 324 
Leperiain ua, 1 1 9 
Leperiainua acideatna, 120 
cali/ftrnicua, 120 
cinereua, 120 
criddlei, 119, 1 20 
faacintua, 120 
imperialia, 120 
Lcpidoplcra, 256 

Lepidopterous larvae, attacking cones, 308 
attacking seeds, 308 
Lepidoaaphf'.a, 373 
Lepidoaapkea ulmi, 378 
Leptalia nuirilenta, 170 
Leptocoria trivitatiia, 403 
LeploatyJua nehulosua, 189 
Leptura, 171 
Leptura anthrarinn, 171 
obliterata, 171, 172 
aoror, 172 
phiyifera, 171 
propinqua, 171, 172 
Lepturlni, 169 
Lerupua harbariia, 189 
Lesser oak carpenter worm, 326 
Lesser shot-hole borer, 133 
Leucopia orbitalia, 399 
pifiiperdn, 399 
Leucolermes, 421 
Life stages, scolytoidea, 63 
Light, 14 

Lightning-struck trees, 16 
lAgyrus, 234 
Lime-sulphur, 30 
Lina^ 238 
Linden aphid, 363 
Linden gall mite, 406 
Linden twig gall midge, 396 
Liparidae, 268 
Lithocfdlctia, 307 
Lithoculletis agrifoliella, 307 
cUnicolella, 307 
apicinit/rella, 307 
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JAthocolletis arhutusella, 307 
cincinnatiella, 307 
/rlinella, 307 
incnriFllti, 307 
medioditr sella f 307 
irenni/oidiella, 307 
u mhel lula riae, 307 
liOcustH, 383 

f^od^epole pine aphid, 361 
TiodKOpolc! pine beetle, 82 
Lod^epole pine eone moth, 310 
IjCKl^epole pine tip niotli, 316 
Lod^opole pine twit; moth, 316, 317 
l<<KiKepf>le pine wood engraver, 107 
tjO{/ani\is firus, 120 
bogging and iitilixation, 45 
Ijtmchaea corticis, 398 
polita, 398 
riridnnn, 3t)8 
I ionchaeidae, 398 
bonghorned bc'olles, 160 
/jontnsti(/ni.a raryne, 365 
booper, gre€*n hemlock, 262 
Monterey pine, 262 
New Mexico 6r, 262, 263 
omnivorfms, 267 
boopern, 2til 

t ^itphoeateres pusdl uSf 205 
Ijophftdntita arif/ulosa, 295 
ferruyinea, 295 
boRRCs due to iimoi'in, 3 
bowland fir bark maggot, 397 
bucanidae, 235 
/^uratnis, 235 
Liidius, 209 
buna moth, 279 
JjUpertHies hirittatus, 239 
stfuiraydi/iiis, 239 
vnripcs, 239 
J^ycia roynatfirin, 267 
nr sari a, 2(>7 
bycidae, 212 
byctidae, 216, 222 
/^yrtus, 222 
Lyctus hrunriefis, 223 
ravirol/iM, 223 
h'nenrts^ 223 

l>l a 71 troll is , 223 

l->yUfieone77tatus erirhsonii, 337 
LuiP-ia testata, 207 
Lyrnantor, 120 
Ly/tuintor decipiens^ 120 
J-.yonetiidae, 305 
Lysiphlebus, 346 
LytUx insperata, 232 

M 

Macaria bxsiynata, 267 
Macqxtartia pristis, 287 
Macrobasis, 232 
Madiza, 398 


Madrernyia saunderaii, 401 
Madrone shield-bearer, 301 
Magdalis, 244 
Maydalia aenescenSf 244 
cu 71 eif omits, 244 
yrarilis, 244 
le^ontei, 244 
auhtincta, 244 

Maggf>t, hemlt)ck bark, 396 
lowland fir bark, 397 
root, 400 

Mayicicada septendeciin, 383 
Maia moth, 279 
Maintenance control, 53 
Afal.ac(tso7na atiiericana 281 
californica, 281, 283 
ronstrirta, 282 
disstria, 279, 280, 401 
frayilis, 282 
pluvial is, 281 

Manzaiiita leaf gall aphid, 363 
Maple borer, 323 
Maple case- bearer, 300 
Maple crinose mite, 406 
Maple leaf scale, 379 
Maple phenacoeeus 379 
Maple prominent, 295 
Maple scale, cottony, 379 
Maple seed moth, 310 
Marjtiara salictella, 308 
Mating, 66 

M fUsuroccua acalyptus, 376 
fnscienlensis, li7(j 
7naisu 771 n rae, 37 6 
Mature timber, 15 
effect upon, 6 
ATay beetles, 232 
Measuring w'orm, Uruce’s, 266 
Measuring worms, 261 
Mealy bugs, 381 
eitrophiUiR, 381 
Comstock’s, 381 
cypress, 376 
golden, 376 
redw’ood, 376 
Mediterus, 397 
Mediterus aldrichii, 398 
Megachilidae, 355 
Meyarylletie. ante7inatus, 182 
Meyalopyyc crispata, 297 
opercularis, 297 
Alegalopygidae, 297 
Meyarhyssa atrata, 347 
luTiator, 22, 347 
7iorto7ii, 347 
Meyaaettiutti, 167 
Meyasemurn aspera, 167 
Meyastiymus, 348 
Meyaatiyynus albifrons, 350, 351 
hrevicaudis, 351 
laricis, 351 
laaiocarpae, 361 
piceae, 360 
pinua, 350 
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Megastigmua apermotrophus, 349 
taugae, 361 

Megdeatua aequoiarum^ 226 
Mdalopha alboaigma, 296 
apicalxa, 296 
brncei, 296 
induaa, 296 
atrigoaa, 296 
Melandryidae, 228 
Melandryids, 228 
MdnnophUa, 146 
Mdanophila acuminata^ 145 
aeneala^ 147 
atropurpurea, 146 
californica, 146, 147 
conaputa, 17, 18, 146 
drumniondif 146, 146 
drummondi abiea, 146 
fxdvoguttata^ 147 
gentilia, 147 
intruaa, 147 
notata, 146 
pini-edtdia, 147 
Melasidae, 209 
Melaaia, 209 

Aldaaia pectinicornia, 211 
rufipennis, 210 
taugae, 211 
Melaaoma, 2.38 
Mdiaaopua latiferreanua, 313 
Meloidae, 231 
Mdolontha vulgaria, 232 
Melolonthiiiae, 232 
Membracidae, 386 
Mesosini, 188 
Mesquite flathcad, 141 
Metanema quercivoraria, 267 
Methods of control, 45 
Mice, 24 
Micracinae, 74 
Micracia, 06, 1 19, 120 
Micracia hirtellua, 121 
lignator, 121 
meridianua, 121 
populi, 121 
auturalia, 121 
awainei, 121 
Micraciaella, 121 
Micraciadla opacicollia, 121 
nanida, 121 
Micraciaoidea, 1 1 9 
Microbracon, 346 
Microhracon pini, 346 
xanthonotua, 346 
Microhagua, 209 
Microhagua pectinatua, 209 
Micropliiia catalpae, 276 
Midge, balsam gall, 393 
banded pitch, 393 
beneficial, 395 
catalpa, 394 
C 3 i>reBS seed, 393 
gouty pitch, 392 
juniper berry, 394 


Midge, linden twig gall, 395 
Monterey pine, 390, 391 
mountain cedar, 394 
pitch, 392 
southern pitch, 393 
spruce bud, 393 
spruce seed, 393 
western pitch, 393 
Millers, 267 
Mimetea, 260 
Mindarua abietinua, 362 
Minevla juglandia, 289 
Miner, birch cambium, 399 
cambium, 398 
cypress twig, 318 
leaf, 398 
leaf blotch, 306 

Minute cypress bark beetle, 94 
Miridae, 403 
Miaogada unicolot, 296 
Mites, 22, 404 
blister, 405 
cedar, 406 
chigger, 404 
cottonwood, 406 
gall. 406 
itch, 404 
juniper, 406 
linden gall, 406 
maple erinose, 406 
pine needle, 406 
spruce, 406 
two-spotted, 405 
ventricose, 404 
walnut blister, 406 
willow gall, 406 
Moisture, 14 
Mole cricket, 403 
Monarch butterfly, 331 
Alonarthrum, 1 29 
Moneilema, 186 
Moneilcmini, 186 
Alonoceata coryli, 239 
Monochamini, 186 
Afonocharnua, 186 
Afonochamua con/uaor, 187 
maculoaua, 187 
marmoraiua, 187 
scviellaiua, 187 
titillator, 186, 187 
Monterey bud moth, 318 
Monterey cypress bark beetle, 98 
Monterey cypress commophila, 314 
Monterey pine aphid, 360 
Monterey pine engraver, 86 
Monterey pine looper, 262 
Monterey pine midge, 390, 391 
Monterey pine sawfly, 340 
Monterey pine scale, 375 
Monterey pine tip moth, 316 
Mordellidae, 231 
Mordellids, 231 
Mordwilkoja vagabundua, 364 
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Morrison 'fl horntail, 344 
Moth, acorn, 313 
alder catkin, 309 
brown tail, 270 
California oak, 290, 291, 292 
cambium, 310 
carpenter, 323 
cetrropia, 279 
clear- winded, 319 
cypreas twif;, 318 
Clover’s silk, 279 
jacypsy. 208 
haK. 297 
hawk, 275 

hickory tussock, 285, 286 
hornet, 322 
imperial, 288 
leopard, 324 
luna, 279 

Monterey bud, 318 
mottled umber, 207 
owlet, 282 
pale tussock, 288 
Pandora, 270, 277 
pine cone, 313 
pine tube, 200 
pitch twifc, 318 
regal, 288 
royal, 288 
satin, 271 
seed, 310 
snout, 289 

snow-white linden, 205 
sphinx, 275 
tiger, 284 
tussock, 208 

Moth larvae, attacking the trtinks, 319 
Moth larvae, attacking the twigs, 315 
Moths, 250, 257 
Mottled umber moth, 207 
Mountain ash seed chalcid, 351 
Mountain carpenter bee, 354 
Mountain (^edar midge, 394 
Mountain pine beetle, 44, 51, 54, 78 
Mourning cloak butterfly, 331, 332 
M ycodiptosin acerivora, 395 
Myelttborun, 114 
Myeioborus 115 

bityeeif 1 I 5 
Jivmit 1 15 
intquuft, 115 
Mylahris, 232 
Myzocallis bcHun, 363 
discolor, 365 
tiliae, 363 
vlmifolii, 363 

N 

Nacerda, 230 
Naevrda nidanura, 230 
Xacophora quernaria, 267 
Nadata gibbosa, 205 


Nantucket tip moth, 316 
Nasutitermes, 409, 413 
Natural enemies, 21 
Nectria, 380 
Necydalini, 179 
Necydalts, 179 
Necydalis acuiipennxs, 179 
barbarae, 179 
cavipennis, 179 
laevicollis, 179 
mellita, 179 
Nematodes, 200 
N emoraea labis, 321 
Nemoria histriaria, 207 
Nemozoma, 205 
Nemozorna attenuatum, 205 
fisaicepK, 205 
parallel us, 205 
punriulata, 205 
Neoclytus, 1 84 
NeoclyiuH halteatua, 184 
caprea, 185 

cnnjunctus, 109, 184, 215 
muriratulus, 184 
Neodi pr i o n , 338 
abietis, 338 
haiiksianae, 338, 339 
burkei, 338, 339 
edwardsii, 339 
excitans, 338 
fnhriciit 338 
/ulvicepa, 339 
uillettei, 339 
fjrandis, 339 
leconiei, 338 
pineiuni, 338 
rohweri, 338 
swainei, 338 
Neomyaia, 199 
Neomysia pullata, 199 
Hubvittn, 199 

Neophasia menapia, 329, 330 
Nephrottnnn, 398 
\epticnla, 305 
Nepticiilidae, 305 
Nepytia niyrove^nnrio, 2()2 
phantas maria, 202 
aernirlusaria, 202 
N price bideulntti, 295 
New Mexico fir looper, 262, 203 
Nienyus, 235 
Nicotine dust, 31 
Nicotine sulphate, 30 
Nighthawks, 24 
Nitidulidae, 204 
Noble fir bark beetle, 104 
Noctuidae, 282 
Noctuids, 282 
Northern brentkis, 249 
Northern mole cricket, 403 
Northern walking-stick, 402 
Norway maple aphid, 362 
Noserus plicatus, 225 
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Nosodermini, 225 
Notched-wing geometer, 266 
Nothorhina, 167 
Notodontidae, 291 
Notalophua antiquat 274 
Nudobiua, 197 
Nudobiua cephalua, 197 
pugetanua, 197 
Nuptial chamber, 66 
Nuthatches, 24 
Nut- weevils, 246 
Nyctohatea pennayUanica^ 227 
Nygmia phaeorrhoea, 270 
Nymphalidae, 329, 331 

O 

0 ik-apple, large, 352 

Oak coccid blastobasid, 315 
Oak lace bug, 403 
Oak lecanium, 379 
Oak lopper, 263 
Oak moth, 25, 290 
Oak ribbed casemaker, 305 
Oak tree hopper, 385 
Oak trumpet leaf miner, 306 
Oak tussock moth, 273 
Oak twig girdler, 148, 150 
Oak webworm, 261 
Oak worm, orange-striped, 289 
spiny, 289 

Oblique-banded leaf roller, 260 
Obscure scale, 378 
Ochrosidia, 234 
Ocneroatoma pinarieUa^ 319 
OecarUhua nigricornia, 403 
niveua, 402 
pint, 403 

Ocdemeridae, 230 
Oedemerids, 230 
Oedionychia, 240 
Oedionychia quercata, 240 
Oeme, 168 
Oeme coatata, 168 
rigida, 168 
atrangvlaia, 168 
Oil emulsions, 30 
Oleander scale, 377 
Olethreutidae, 308 
Oligotrophua betheli, 394 
Olliffella criaiicola, 383 
Omnivorous looper, 267 
Oncideres, 190 
Onciderea cingvlatua, 190 
ptMtidatua, 190 
putator, 190 
quercua, 190 
Onciderini, 190 
Ophion, 347 
Op'iion bUineatua, 347 

01 hionini, 347 

Orange-striped oak worm, 289 
Oregon pine engraver, 92, 93 
Ornix conapieudla, 308 


Ornix vieiruiUa, 308 
Oraodacne afro, 236 
Orsodacninae, 236 
Orthoptera, 401 
Orthotomicua, 110 
Orthotomicita caelatw, 110 
laaiocarpi. 111 
ornatua, 110 
punetipennia, 110 
vicinua, 110 
Oryctea rhinoceroa, 235 
Oryssidae, 344 
Oryaaua hopkinai, 344 
Oryaaua occidentalia, 344 
Oryssus, western, 344 
Oryzaephilua aurinamenaia, 201 
Oscinidae, 308 
Oaeinia avlphurKalterata, 398 
Oslar’s tussock moth, 274 
Oamoderma, 235 
Oatoma /erruginea, 206 
pippingakoddi, 206 
Ostomidae, 22, 204 
Ostomids, 22 
Ostomini, 204 
Othniidae, 216 
Othniua, 216 
Othniua lugubria, 216 
Otiorhynchinae, 249 
Outbreak, 2 
Oviposition, 67 
Owlet moths, 282 
Oyster shell scale, 378 

P 

PaciBc flatheaded apple-tree borer, 141 
Pachybraehya, 237 
Pachypaylla cdtidia-mamma, 386 
Pachyta, 176 
Piichyta armada, 176 
liturata, 176 
apurca, 177 
Painted beauty, 331 
Painted maple aphid, 362 
Paleacrita vernata, 264, 265 
Palaeoxenua dohrni, 210 
Pale tussock moth, 288 
Pamphilidae, 340 
Pandora moth, 276, 277 
Panaeopua, 250 
Panihea furciUa, 284 
Paniograpta limata, 290 
Panzeria, 401 
Papilio riUtdua, 332 
Papilionidae, 332 
Parademenaia acerifolieUa, 300 
Paradichlorobensene, 60 
Paralechia pini/olidla, 302 
Parandra, 161 
Parandra brunnea, 161 
marginicoUia, 162 
polita, 162 
punctUlata, 162 
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Paraneotermea, 413 
Paraneotermes aimplicicornia,' 416 
simplex, 415 

Parantkrene aailipennis, 322 
dolli, 322 
pal mi, 322 
rubiniae, 322 
aimiUana luytjeri, 322 
tricincta, 322 
Parapachyta apurca, 177 
Paraphia unipunrta, 207 
Paraplinthua carinatua, 244 
J*araptochu8, 260 
Pfirasites, 23 

Piiraeitic hymenoptera, 346 
Paratetranychus ununuuia, 406 
Paratimia coniada, 186 
Parectopa rohinieVa, 308 
salicifoliella, 308 
Parhar mania picea, 322 
pini, 322 
Paris Kreen, 29 
Pararnix, 308 
Parthenogenetic, 368 
Pear blight beetle, 132 
Pedicul aides ventrirasus, 391, 404 
Peeling, 49 
i*eHdnaia, 234 
i*emphiyuH, 304, 371 
Pemphiyua papulicaulis, 304 
poptdiramularu m, 304 
popxditranaversus, 304 
Pentacnemua hucrulatricis, 319 
Pentatomidae, 22, 403 
Periodical cicada, 383 
Periphyllua lyrapictua, 302 
I*eranea ferrayana, 201 
trisiynana, 201 
variana, 269 
Petrova, 310, 317 
Petrava burkeana, 318 
camatockiana, 318 
endemtndana, 318 
luculentana, 318 
metallica, 310, 317 
manophylliana, 318 
picicalana, 318 
aabiniana, 318 
viryiniana, 318 
Phalania rutilana, 201 
Phalonidae, 314 

Phanerotoma erythrace phala, 346 
laapyreaia, 340 
P hello pais obcordata, 226 
porcata, 225 

Phenacoccua acericola, 379 
Phenacoccus, maple, 379 
minimus, 376 
silver spruce, 376 
Phcaaia dimidiata, 296 
Phileurus, 234 
Phloeodes diabolicua, 225 
poatulosus, 225 
Phloeoainua, 93 


Phloeoainua aniennatua, 94 
canadenaia, 96 
criatatua, 97, 98 
cupreasi, 70, 96, 96, 97 
dentatua, 95 
enixua, 96 
fulgena, 99 
hoppingi, 94 
juniperi, 98 
punctatua, 94 
rubicundulua, 97 
rugoaus, 99 
acoptdorum, 96 
aequaiae, 98 
swainei, 94 
taxodii, 99 
utahensia, 96 
vandykei, 95 

Pkobetron pithecium, 297 
Phoenocerua, 209 
Phorocera, 401 
Phororera claripennis, 401 
Photoboarniia porcelaria, 207 
Phryganidia cali/arnica, 26, 290, 291, 292 
Phthorophlaeua, 121 
Phtharaphloeua dentifrons, 122 
frontalis, 122 
piceae, 122 

Phyllocniatis liquidambari sella, 306 
liTUfdendrella, 306 
magnaliella, 300 
populiella, 306 
Phyllophaya, 232 
Phyllophaga fusen, 233 
Phylloxera, 300, 371 
Phylloxera caryaecaidia, 372 
caryaefaliae, 372 
castaneae, 371 
pernicioaa, 372 
Phylloxeridae, 300 
Phylloxerinae, 371 
Phymatodes, 182 
Pkymatades decusaatus, 182 
dimidiatua, 182 
nitidua, 182 
obacurua, 182 
varius, 182 
vvineratus, 182 
Phyaocnemum andreae, 181 
Physokermea coloradenaia, 375 
concolor, 376 
inaignicola, 375 
piceae, 375 
Phytadecta, 239 
Phytophaga picaea, 394 
tsugae, 393 
Pidonia, 170 
Pidonia aixrata, 171 
gnathaidea, 170 
ruficollia, 171 
acripta, 170, 171 
Pieridae, 329 
Pigeon horntail, 342 
Piling, 58 
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Pine bark adelges, 370 
Pine bud gall, 391 
Pine butterfly, 329, 330 
Pine carpenter worm, 327 
Pine cone moth, 313 
Pine cone willow gall, 396 
Pine engraver beetles, 84 
Pine lady beetle, 198 
Pine leaf adelges, 37 1 
Pine leaf miner, 302 
Pine needle gall fly, 391 
Pine needle mite» 400 
Pine needle scale, 374 
Pine shoot moth, Kuropean, 316, 317 
Pine spittle insect, 384 
Pine tip moths, 315 
lodgepole, 316 
Monterey, 316 
southwestern, 316 
western, 316 
Pine tree cricket, 403 
Pine tree sphinx, 276 
Pine tube moth, 260 
Pineua, 366 
Pineua borneri, 371 
boycei, 371 
cemlirae, 371 
Cfdoradenais, 371 
engdmanni, 371 
JloccuH, 371 
pini/oliae, 371 
similis, 371 
atrobi, 370 
Pinipeatia, 327 
Pinon cone beetle, 116 
Pinon needle scale, 376 
Piaaodea, 241 
Piaaodea barberi, 243 
hurkei, 243 
californica, 243 
coatatua, 243 
enadmanni, 243 
faaciatua, 243 
murrayanae, 243 
nenwrenaia, 242 
piperi, 243 
radiatae, 241, 243 
aitchenaia, 242, 243 
atrobi, 242, 243 
termincUia, 242, 243 
webbi, 243 
yoaemite, 242, 243 
Pissodini, 241 
Pitch midge, 392 
banded, 393 
southern, 393 
western, 393 

Pitch moth, Douglas fir, 320 
sequoia, 321 
single leaf pine, 318 
spruce, 318 

Pitch nodule moth, 317 
Pitch twig moth, 318 
Pith and wood tunnels, 71 


Pith twig beetles, 114 
Pit-making oak scale, 383 
Pitted ambrosia beetle, 131 
Pityoborua, 115 
Piiyoborua coniatua, 115 
Pityogenea, 66, 107 
Pityogenea carinidatua, 107 
foaaifrona, 108 
kopkinai, 108 
knechteli, 107 
meridianua, 108 
ptagiatuSf 108 
Pityokteineat 111 
Pityokteinea, balaameua^ 111 
elegana, 111 
jaaperi. 111 
minutua. 111 
aparaua. 111 
Piiyophilua^ 115 
Pityophilua barbatua, 115 
Pityophthorua, 05, 112 
Piiyophthorua annectena, 114 
carinicepa, 113 
carmdi, 70, 113 
confinua, 113 
conaimUiat 1 14 
intejrtua, 113 
nitiduluat 1 14 
opaculua, 1 1 3 
paeudotaugae, 114 
puberulua, 113 
ptUchellua, 114 
pulicariua, 113 
pullua, 114 
aolera, 1 14 
tuberculatua, 113 
Plagionotua, 183 
Plagodia alcoolaria, 267 
Plant lice, 367 
Platycerua, 235, 236 
Platycerua agaaaizi, 230 
depreaaua, 236 
keeni, 230 
oregonenaia, 236 
Platycotia vittata, 385 
vittata quadrivittata, 386 
Platydema, 225 
Platydema oregonenae, 226 
Platypodidae, 73, 74, 125 
Platypua, 125 
Platypua compoaitua, 126 
flavicorni, 126 
quadridentatua, 126 
wilaoni, 125, 126 
Platyaoma depreaaum, 203 
punctigerum, 203 
Plectrodera acalattrr, 188 
Plecturaf apinicauda, 186 
Plegaderua, 203 
Plegaderua nitidua^ 204 
Plum weevil, 246 
Pocalta, 234 
Podabru8t 212 
Podabrua pruinoaua, 212 
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PodisuM maculiventris, 22 
Podosesia /raxint, 322 
Poecilonotat 159 
Poecilontda calif ornicdt 159 
cpanipes, 159 
fraseri, 159 
montanua, 159 
aalicia, 159 
Pogonocherini, 189 
Po(/onocheru8f 189 
Poyonocherua mixtuSt 189 
parvulua, 189 
Puliaenuat 190 
J*oliaenua ciili/ornicua, 190 
oretfonua, 190 
penicellatua^ 190 
arhaefferi, 190 
Polished horntail, 343 
Polyceata, l.VJ 
Polyceaia arizonica^ 169 
cnlifornictit 159 
cyaneoua, 159 
elata, 159 
J*olyraon, 220 
J*olycann confertua, 221 
atoutif 220, 221 
Pvlyynotua diploaidia, 391 
Palyitraphua, 111 
Ptdytiraphua hoppinyi, 112 
ru/ipennia, 67, I 1 1 
PolyplietnuB moth, 279 
Pulyphylla, 233 
Polyphylla crinita, 233 
decemilincata, 233 
aohrina, 233 
J*fUyporua, 225 
Ponderosa pine aphid, 361 
Ponderrtsa pine cone beetle, 116 
Ponderosa pine cone moth, 309 
Ponderosa pine sawfly, 339 
Ponderosa pine seed moth, 311 
Ponderosii pine timber beetle, 129 
Ponderosa pine wotni engraver, 107 
/*ontania, 337 
/^opillia, 234 
/*opilIia japonica, 234 
Poplar borer, 322 
Poplar carpenter worm, 327 
Poplar gall aphids, 364 
Poplar stem gall aphid, 364 
Poplar timber beetle, 129 
Poplar twig gall aphid, 364 
Poplar vagabond aphid, 364 
Parthetria diapar, 268 
i’owder-post beetles, 216, 222 
termites, 418 
Powder worm, 153 
Predaceous ground beetles, 21, 195 
Predators, 21 
Preventative methods, 57 
Preventative solutions, 68 
Prxoynathua rnonilicornia, 229 
Prioninae, 161 

Prionoxyatua macmurtrei, 326 


Prionoxyatu* rohiniatt 326, 326, 327 
PrionuSt 161, 164 
californicua, 164 
imhrtcorniap 165 
laticollist 165 
priwularia, 165 
Prociphilua indtricator, 366 
teaaellatuaf 365 
Procryphaluat 122 
Procryphalua aceria^ 122 
popxdif 122 
aalicia t 122 
Proctotrupids, 348 
Proctotrupoidea, 23, 348 
Proleucopiera alhdla^ 305 
Promethea moth, 279 
Prorninents, 291 
Prompt utilization, 57 
Prorhinotermea, 413 
Prarhinotermea aimjdex, 416 
Proteroteraa aeaculanaf 310 
willtno'ina, 310 
Prothetria dispar, 268 
Protoboarmia procelaria, 267 
Protozoa, 4 1 1 
Paeudaonidia duplex, 378 
Paeudeuantha priatia, 287 
Paeudococcua, 373 
Paeudoeocrua aurilanatua, 376 
comatocki, 381 
oahani, 381 
ryani, 376 
aequoiae, 376 
Paeudohyleainua, 103 
Paeudohyleainua yrandia, 103 
yrantdatua, 104 
nebuloaua, 103 
nobilia, 104 
aericeua, 104 
aitchenaia, 104 
tauyae, 104 
Paeudolucanua, 235 
l*aeudophilippia quaintancii, 375 
Paeudopityophtharua, 1 22 
Paeudopityophthorua ayrifoliae, 123 
aapertdua, 123 
minutiaaimua, 122 
pruinoaua, 123 
pubipennia, 122 
Paeudvthyaanoea, 123 
Paeudothyaanoea barberi, 123 
drakei, 123 
yambetti, 123 
hopkinai, 123 
lecontei, 123 
riyidus, 123 
aedulua, 123 
Paoa quadriaignata, 222 
Psychidae, 296 
Paydrua piceua, 195 
Psyllids. 386 
Pterocyclon, 66, 129 
Pterocyclon dentiyer, 130 
faaciatum, 130 
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Pterocyclon mali^ 131 
acutdlare, 72, 130 
Ptilinua baaolUt 218 
Ptinidae, 216 
Ptinids, 216 
Ptinoidea, 216 
Ptychodea irilineatua, 187 
Pulvinariat 373 
PuLvinaria acericola, 379 
vitia, 379 

Putman’s scale, 377 
PtUo cupreaai, 376 
Pyracnum sp., 321 
Pyralidae, 289, 313, 319, 327 
Pyrallid, cone, 313, 314 
Pyrethrum, 31 
Pyridine, crude, 58 
Pyrochroidae, 231 
Pyrochroids, 231 
Pythidae, 229 
Pythids, 229 
Pytho, 229 

Pythn ainericanua, 229 
deptanatust 229 
planaa, 229 
niger, 229 
strictua, 229 

R 

liachela hrureata, 266 
Radiate tunnels, 70 
Rath von ’s forest lady beetle, 199 
Reconnaissance, topographic, 40 
Recreational and other uses, 7 
liecurvaria apicitripunctdla, 304 
doraivittella, 298 
gihaonella, 304 
juniperella, 304 
milleri, 302, 303 
ptceadla, 304 
pineUa, 304 
quercivordla^ 298 
rubinidla, 298 
atari fordia, 304 
thujadla, 319 
Red admiral, 331 
Red-cedar aphid, 361 
Redheaded pine sawfly, 338 
Red-humped caterpillar, 293 
Red-humped oak caterpillar, 294 
Red spiders, 404 
Red turpentine beetle, 83 
Reduvlidae, 22, 403 
Redwood bark beetle, 98 
Redwood mealy bug, 376 
Reforestation, effect upon, 7 
Regal moth, 288 
Remedial control, 25 
RenoctSt 123 
Renocia heterodoxust 123 
penictUatua, 123 
Reproductive caste, 409 
RdicvlxUrmcat 413, 419 


Reticiditermea arenincolaf 420 
daripenniat 421 
flavipea, 419 
hageni, 419 
heaperua, 420, 421 
humUia, 421 
lucifugua, 420 
tibialis, 420, 421 
tumicepa, 421 
virginicua, 419 
Retinodiplnaia albitaraia, 393 
inoptfis, 392 
pcUuatria, 393 
reainicola, 392 
reainicoloidea, 393 
taxodii, 393 

Rhabdophaga braaaictndea, 395 
racemi, 395 
atrobiloidea, 395 
awainei, 393 
Uhaguim, 169 
Rhinoaimua, 229 
Rhinotermitidae, 413 
Rhopalornyia sp., 394 
Rhyacionia, 315 
Rhyacionia boidiana, 316, 317 
fruatrana, 315 
fruatrana buahneUi, 315 
montana, 316 
neomexicana, 316 
pasadenana, 316 
rigidana, 316 
Uhynr.olua, 248 
Rhyncolua hrunneua, 248 
oregonensia, 248 
Rhyaan, 347 
Rhyaaa alaakenaia, 347 
lineolata, 347 
perauaaoria, 347 
Ribbed case makers, 305 
Robber flies, 22 
Rodents, 24 
Rodolia cardinalia, 381 
Role of insects in forestry, 5 
Root maggots, 400 
Ruaalia funebria, 180 
Rosy hyparpax, 295 
Roundheaded apple tree borer, 191 
Roundheaded borers, 160 
Roundheaded pine beetle, 78 
Rove beetles, 196 
Royal moths, 288 
Rustic work, treatment, 58 
Rutelinae, 234 

S 

Sabine atimulea, 297 
Sahtdodea caberata, 26V 
transveraata, 267 
Saddle-back caterpiUar, 297 
Saiaaetia oleae, 879 
Salpingua, 229 
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Sarnia cecropiat 279 
glover i, 279 
Sample plot, 41 
Sample strip, 42 
San Jose scale, 377 
Saperda^ 191 
Saperda calcarata^ 191 
Candida^ 191 
cretata^ 191 
diHcoidea, 191 
horni, 192 
lateralis^ 192 
populneat 192 
populnea moeeiat 192 
populnea tularin 192 
tridentata, 191 
Kaperdini, 191 
Sap-feedinf; beetles, 204 
Saprinust 203 
Sapsuckers, 4 
Sarcophaga keJlyi, 398 
earracemoidee, 398 
SarcophaKidae, 398 
Sarcoptea acahiei, 404 
Satin moth, 271 
Saturniidae, 276 
Sawflies, 336, 337 
Sawfly, 338 

cedar cone, 339 
cimbicid, 341 
elm, 341 

introduced pine, 338 
larch, 337 
leaf rolling, 340 
Monterey pine, 340 
ponderosa pine, 339 
redheaded pine, 338 
spruce, 338 
stem, 341 
sufcar pine, 339 
typical, 337 
web-spinning, 340 
xyelid, 341 
Scale, beech, 380 
black, 379 
black-banded, 379 
black willow, 377 
brown apricot, 378 
camphor, 378 
cottony cushion, 381 
cottony cypress, 375 
cottony maple, 379 
Khrhorn's oak, 383 
elm scurfy, 377 
European elm, 380 
f];olden oak, 383 
|];rc»edy, 377 
hemlock, 374 
insects, 357, 372 
irregular pine, 375 
juniper, 374 
maple leaf, 379 
Monterey pine, 375 
oleander, 377 
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Scale, oyster-shell, 378 
pine needle, 374 
pit-making oak, 383 
Putman’s, 377 
San Jose, 377 
scurfy, 377 
soft brown, 379 
terrapin, 379 
three-leaf pine, 376 
tulip tree, 380 
walnut, 377 
woolly oak, 383 
woolly pine, 375 
Scaphinua muticua, 166 
Scarabaeidae, 232 
Schizura concinnat 293 
ipomoeae, 293 
leptinoideat 293 
aemirufeacena, 293 
unicornia^ 293 
ScieruR^ 112 
Scierua annectena, 112 
pubeacena, 112 

Scobicia declivia^ 218, 219, 220 
Scolytid work, types of, 69 
Scolytidae, 74 
Scolytinae, 74 
Scolytoidea, 63, 64, 73 
Scolyiuat 90 
Scolytua abtefts, 103 
californicua^ 100 
/agi^ 100 
fiakei, 103 
laricia^ 103 
monticolae^ 101 
mxdtiatriatua^ 100 
muticua, 68, 100 
opacua, 103 
oregoni, 103 
piceae, 100 
praerepa, 101 
quadriapinoaua, 90 
re/lexu8, 103 
rtrbuatua, 103 
rugidoaua^ 102 
aobrinuSt 103 

subacabeTt 102 
aulcatuat 100 
taugaCf 101 
uniapinoauaf 100 
ventralia, 101, 102 
wickhamt, 103 
Scurfy scale, 377 
Scymnua, 199 
Scyrnnua ardelio^ 199 
Scythropua^ 250 
Scythropua elegana, 249 
Seasonal history, 69 
Seed chalcid, alpine 6r, 351 
Douglas hr, 349 
fir, 350 
hemlock, 351 
larch, 351 
mountain ash, 351 
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Seed chalcid, ponderosa pine, 360 
Seed'infeating chalcida, 348 
Seed moths, 310 
fir, 312 

Jeffrey pine, 312 
maple, 310 
ponderosa pine, 311 
spruce, 312 

Seeds, lepidopterous larvae attacking, 308 
Semanotua, 181 
Semanotua amethyatinua, 181 
ligneua, 180, 181 
litigiosa, 181 
Sdenia kentaria, 267 
Sequoia pitch moth, 321 
Serica, 232 
Serica alternata, 232 
anthracina, 232 
fimbriata, 232 
mixta, 232 

SerroptUpua barbatua, 229 
Sesiidae, 319 
Sharpshooters, 385 
Shield-bearer, aspen, 302 
madrone, 301 
sour-gum, 302 
Shore pine bark beetle, 104 
Shrews, 24 

Siamese grain beetle, 205 
Silvanua aurinarnenaia, 201 
Silver-spotted halisidota, 286, 287 
Silver spruce phenacoccus, 376 
Silvicultural practices, 19 
Simple ambrosial tunnels, 71 
Simple short tunnels, 71 
Single-leaf pine pitch moth, 318 
Sinodendron, 235 
Sinodendron rugoaum, 236 
Siphonatrophia cupreaai, 362 
Siphonella conicola, 398 
Sirex areolatua, 342, 343 
behrenai, 344 
cali/ornicua, 343 
juvencua, 343 
Siricidae, 341 

Sitka spruce bark beetle, 104 
Sitka spruce beetle, 82 
Sitka spruce commophila, 314 
Sitka spruce engraver, 85 
Skin beetles, 202 
Skippers, 332 
Slash, 16 

Slug caterpillars, 297 

Smaller California oak ambrosia beetle, 130 
Smaller western pine engraver, 90 
Snapping beetles, 207 
Snout moths, 289 
Snowbreak, 16 

Snow-white linden moth, 265 
Snowy tree cricket, 402 
Soap solution, 31 
Sodium fluosilicate, 31 
Soft brown scale, 379 


Solar heat, 50, 51, 60 
Soldier beetles, 212 
Sour-gum shield-bearer, 302 
Sour-sap bark beetle, 105 
Southern pine beetle, 78 
Southern pine engraver, 86 
Southern pitch midge, 393 
Southwestern dry-wood termite, 417 
Southwestern juniper flatheaded borer, 141 
Southwestern pine beetle, 44, 77 
Southwestern pine tip moth, 316 
Span worms, 261 
evergreen, 262 
hemlock, 262 
large maple, 267 
walnut, 266 

Sparganothia dUuticoaiana, 261 
pettitana, 261 
teatidina, 261 
Spathiua, 345 
i^pathiua brachyurua, 346 
canadenaia, 346 
claripennia, 345 
pallidua, 345 

aimillimua, 345 * 

tomici, 345 
tri/aaciatua, 345 
unifaaciatua, 346 
Speckled poplar aphid, 366 
Spermatoplex, 123 
Spermatoplex rUopktrrae, J 23 
Sphingidae, 275 
Sphinx, Abbott’s pine, 276 
catalpa, 275 
pine tree, 276 
Sphinx moths, 275 
Spiders, red, 404 
Spined pine borer, 162 
Spined soldier bug, 22 
Spiny elm caterpillar, 331, 332 
Spiny oak worm, 289 
Spiny witch hazel gall aphid, 364 
Spirochaetes, 411 
Spittle insects, 384 
Spondylini, 166 
Spondylia upiformia, 166 
Spotted tussock moth, 288 
Spraying forest trees, 31 
Spring canker worm, 264, 265 
Spring oak slug, 297 
Spruce aphid, 359 
Spruce bud midge, 393 
Spruce bud scale, 375 
Spruce budworm, 258 
Spruce cone moth, 309 
Spruce gall, adelges, 369 
Spruce gall midge, 393 
Spruce leaf miner, 304 
Spruce mite, 405 
Spruce pitch moth, 318 
Spruce sawfly, 338 
European, 338 
Spruce seed midge, 393 
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Spruce seed moth, 312 
Squirrels, 24 
Stag beetles, 236 
Staiiding-burninK method, 18 
Staphylinidae, 190 
Starlings, 23 
Star-shaped tunnels, 70 
Steaming, 59 
Steel beetles, 202 
Stein mothers, 358 
Stem saw flies, 341 
Stenocorus, 169 
StenocfMTUs lineatum, 170 
Stentidontes, 101, 162 
Slephanoderes, 123 
Steremnius tuherosus, 244 
Sticky bands, 28 
Stilpnota HnlictH, 271 
Stink bugs, 22, 403 
Stomach-poison sprays, 29 
Storage, 58 
StraleauH, 234 

StrongylogaHter pacifirus, 339 
Sturmia scntellata, 401 
Subinerginit, 57, 59 
Subterranean termites, 418, 421 
Sugar pine catkin moth, 200 
Sugar pine cone beetle, 110 
Sugar pine sawfly, 339 
Sulphur. 01 
flowers of, 31 
Survey, bark-beetle, 39 
Surveys of infested areas, 39 
Swallowtail butterflies, 332 
Sylvestris aphid, 301 
Syrnmerista albi/romi, 294 
Synanthedon arerni, 323 
ficerrubri, 323 
tdtnc(/rn%St 323 
americana, 323 
Imlteri, 323 
rastaneae, 323 
r<*rnit 323 
cxdicifitrtnis, 323 
mdlinipennis, 323 
nomroensis, 320 
pictipes, 323 
acitula, 323 
aigmoidea, 323 
Synaphaeta guextf 188 
Syneta, 236 
Syneta albida, 237 
carinata, 237 
ferruginea, 236 
hamata, 237 
aimplex, 236 
Syntexia libocedri, 341 
Syrphidae, 22, 395 
Syrphocionua maculifrona, 397 
Syrphua americanua, 397 
Jliea, 395 
apinator, 397 
tSyaaaura puber, 267 


T 

Tachina fly, 23, 400, 401 
Tachina mdla, 401 
Tachinidae, 23, 400 
Tachinomyia robuatat 401 
Tachymenis flavicaudat 195 
Tachyta /alii, 195 
nana, 195 

Tamalia eoweni, 363 
Telea polyphemua, 279 
Tdphuaa haaifaacidla, 298 
bdangerdla, 298 
betvldla, 298 
fuacopunctdla, 298 
lati/aaciella, 298 
pallideroaacdla, 298 
quercidla, 298 
quinquecriatatdla, 298 
Temnochila vireacena efUorodia, 205, 206 
Temnochilidae, 204 
Temperature, 13 
Tenebrionidae, 224 
Tenebrioninae, 226 
Tenehrotdea, 206 

Tenehrotdea mauritanicua, 205, 206 
Tenebroidini, 204 
Tentyriinae, 225 

Tent caterpillar, California, 281, 283 
eastern, 281 
forest, 279, 280 
Great Basin, 282 
western, 281 
Tent caterpillars, 279 
Tenthredinidae, 337 
Tenuipalpua erythreua, 405 
Terdriua, 203 
Teretriua obliqulua, 203 
Termites, 408 

barren-lands subterranean, 421 
classification of, 413 
common dry-wood, 410 
desert damp- wood, 415 
desert subterranean, 421 
dry- wood, 416 
earth-dwelling, 422 
house, 418 
powder-post, 418 

prevention of and remedial measures for, 41 
southwestern dry- wood, 417 
subterranean, 418 
western subterranean, 420 
Termitidae 
Termopaia, 414 
Terrapin scale, 379 
Tetmcia crocallata, 267 
Tdralopha aaperatdla, 290 
mildeUa, 290 
robuatdla, 290 
Tdraneura yraminia, 365 
Tdranychua bimacvlatua, 405 
idariua, 404 
Tetropium, 168 
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Teiropium abietis^ 168 
cinnamopterumt 168 
veliUinum, 168 
Thaleasa luncUor^ 343 
Thanaaimua, 213 
Thanaaimua dubiua, 214 
formicariust 214 
nigriventriat 214 
repandua, 214 
undidatua, 213 
Thecodiploaia ananaaai, 393 
cockerdli, 391 
liriodendri, 396 
piniradiatae, 390, 391 
Therania /ulveacena, 330 
Three-leaf pine scale, 376 
Thyce^ 233 

Thyridopteryx ephemerae/urmiat 296 
Thyaanoea, 123 
Thyaanoea berchemiae, 124 
fimbrieornit 124 
lobdellx, 124 
xj^ophctgua, 124 
Tibicent 383 
Tiger moths, 284 
Timber, Are- weakened, 18 
mature, 15 

eiTect of, upon mature, 6 
Timber beetles, 124 
birch, 129 
Columbian, 131 
ponderosa pine, 129 
poplar, 129 
two-striped, 129 
Tingidae, 403 
Tip moth, Nantucket, 316 
lodgepole pine, 317 
Tiptda, 398 
Tipulidae, 398 
Tiacheria caaianeaeeila^ 306 
citrinipennella, 306 
cuncolor, 306 
fuacumaryiriella^ 306 
tinctoriella, 306 
zeUerxellat 306 
Tischeriidae, 306 
Tolype laricxa, 282 
velleda^ 282 

Totnxcua^ 106, 110, 111 
Topographic reconnaissance, 40 
Tortoise beetles, 240 
Tortoise shell, California, 332 
Tortricid, cherry tree, 260 
Tortricidae, 267 
Tortrix, aspen, 260 
Tortrxx lambertianaet 260 
packardxana, 260 
Tourney dla corrugaium^ 376 
liriodendri, 380 
numiamaticum, 376 
jnnt, 376 
pinxeola, 375 
Toxotua, 176 

Toxotua einnamopterua, 176 


Toxotua flavolineaiua, 176 
achaumi, 176 
trivittatua, 176 
veatitua, 176 
Trachykele, 162 
Trachykele blondeli, 153, 164 
juniperi, 154 
hartmani, 155 
leconiei, 165 
nimboaa, 155 
opulenta, 164, 165 
Tragoaoma, 161, 166 
Tragoaoma depaarium, 166 
depaarium harriai, 166 
Trametes, 225 
Trap trees, 52 
Treatment after attack, 69 
Tree crickets, 402 
Tree hoppers, 386 
buffalo, 385 
oak, 385 

Tree tangle-foot, 28 
Trees, defoliated, 16 
diseased, 15 
how insects attack, 3 
lightning-struck, 16 
Tremex columba, 342 
aericeua, 342 
Trichiini, 235 
Triehodea, 213, 216 
Trxchodea ornatua, 216 
Trichornagdalia, 244, 246 
Trichomagdalia conaperaua, 246 
Tricolema anomala, 237 
Tricolepia, 260 
Trionymua villoaa, 383 
Trioza alacria, 386 
Trogositidae, 204 
Tromhicvla irritana, 404 
Tropea luna, 279 
Trumpet leaf miners, 306 
Trypodendron, 66, 128, 131 
Trypodendron betulae, 129 
bivittatum, 129 
burealia, 129 
cavi/rona, 129 
ponderoaae, 129 
retuaum, 129 
rufitaraia, 129 
aeabricollia, 129 
Trypophloeua, 124 
Trypophloeua popxUi, 124 
aalicia, 124 

Trypopitya purudatua, 217, 218 
Tulip gall fly, 396 
Tulip tree scale, 380 
Tunnels, branched ambrosial, 72 
cave, 69 

compound ambrosial, 72 
cone, 71 
egg, 65 

elongate irregular, 71 
•ntrance, 66 
forked, 70 
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forest insects 


Tunnelsi in pith and wood, 71 
radiate, 70 
single ambrosial, 71 
simple short, 71 
star-shaped. 70 
ventilation. 66 
Turning niches. 66 
Tussock moths. 268 
antique. 274 
fir. 273. 274 
hickory. 283 
oak, 273 
Oslar’s, 274 
pale, 288 
spotted, 288 
western, 272, 273 
white-marked, 271 
Twice-stabbed la<iy beetle, 200 
Twig beetle, Hopping’s cedar, 04 
Van Dyke’s cedar, 96 
Twig beetles, coniferous, 112 
pith, 114 

Twig moth, digger pine, 318 
lodgcpole pine, 316 

Twigs, moth larvae attacking the, 316 
Two-horned gall, 352 
Two-lined chestnut borer, 151 
Two-spotted mite, 406 
Two-striped timber beetle, 129 
Types of scolytid work, 69 

U 

IJ/eus plicatHs, 284 
Vlochaetes leoninus, 179 
Uloma, 226 
Uloma longnla, 226 
Ulominae, 226 
Under wings, 283 
Unicorn caterpillar, 293 
CJpis cerambmdea, 228 
Vramyia acuminata, 401 
halisidotae, 287, 401 
VrtKcrua albicornia, 344 
cali/arnicua, 344 
flavicornia, 344 
Uroyraphia, 189 

V 

Vagabond gall aphid, 364 
Valentinia glanduella, 314 
Valgua, 235 

Valgua californicua, 236 
Vancouver five-spined engraver, 87 
Van Dyke’s cedar twig beetle, 95 
Vaneaaa atalanta, 331 
cardui, 331 
virginienaia, 331 

Variable oak leaf caterpillar, 296 
Vedaiia, 381 
Velleda lappet, 282 
Ventilation tunnels, 66 
Ventricose mite, 404 
Veapamima aequoiae, 321 


Vireos, 23, 24, 270 
Viviparous, 368 

W 

Walking stick, 401 
northern, 402 
Walnut blister mite, 406 
Walnut case bearer, 289 
Walnut caterpillar, 294 
Walnut girdler, 290 
Walnut scale, 377 
Walnut span worm, 266 
Walakomyia juniperina, 394 
texana, 394 
Warblers, 24 

Water, stibmerging in, 67, 69 
Web-spinning sawfiies, 340 
Webworm, fall, 286 
juniper, 261 
oak, 261 
Weevils, 241 

broad-nosed, 249 
nut, 246 
plum, 246 
white pine, 242 
Western cedar bark beetle, 94 
Western cedar borer, 153 
Western cedar mite, 406 
Western hemlock wood stainer, 127, 128 
Western horntail, 342, 343 
Western juniper borer, 164 
Western oak bark beetle, 122 
Western oryssus, 344 

Western pine beetle, 44, 45, 46, 47, 49, 61, 64, 76 

Western pine tip moth, 316 

Western pitch midge, 393 

Western poplar borer, 322 

Western six-spined engraver, 86 

Western subterranean termite, 420 

Western sycamore borer, 323 

Western tent caterpillar, 281 

Western tussock moth, 273 

White ants, 408 

White cedar bud gall, 393 

White cedar twig borer, 319 

White fir cone moth, 309 

White fir engraver, 101 

White flies, 372 

White-horned urocerus, 344 

White-marked tussock moth, 271 

White oak leaf miner, 307 

White pine aphid, 361 

White pine tufted caterpillar, 284 

White pine w’eevil, 242 

Wide-headed ambrosia beetles, 126 

Willow gall mite, 406 

Wilson’s wide-headed ambrosia beetle, 126, 126 
Wilt disease, 25 
Windfall, 16 
Wire screens, 28 

Witch hazel cone gall aphid, 364 
Wood borers, 4 
Wood engravers, 107 
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Wood-inhabiting termites, 411 
Woodpeckers, 23 
Wood Stainers, 126 
eastern pine, 128 
western hemlock, 128 
western pine, 128 
Woolly apple aphid, 363 
Woolly elm aphid, 363 
Woolly larch adelges, 369 
Woolly oak scale, 383 
Woolly pine scale, 375 
Worm, carpenter, 326, 326, 327 

X 


Xanthophyta, 321 
Xanthophyte labin, 398 
Xeris morrisoHi, 344 
XeriH spectrum, 344 
Xestobium ru/ovillosum, 217 
Xorides, 347 
Xyela minor, 341 
Xyelid sawflies, 341 
Xyelidae, 341 
Xyleborus, 65, 132 
Xyleborus ajfinis, 134 
nrbuti, 134 
canadensis, 134 
cels us, 135 
confusus, 134 
fOchi, 134 
fuscatus, 134 
inermis, 134 
nyssae, 134 
pecanis, 134 
quercus, 134 
saxeseni, 133 
scopuiorum, 134 
xyloqraphus, 133, 134 
Xylechinus, 112 
Xylechinus americanus, 112 
Xylita laveviqata, 228 


Xylobiua cylindriformia, 209 
Xylococcus, birch, 381 
Xylococcua betulae, 381 
macrocarpae, 376 
qtiercua, 376 

Xylocopa californicuaf 354 
Xylocopa or pi/ex, 354 
virginica, 364 
Xylota aubfaaciata, 397 
Xyloierinua, 131 
Xyloterinua politua, 13 J 
Xyloterus, 128 
Xylotrechus, 183 
Xylotrechus annoaua, 184 
colonua, 183 
insignia, 1 84 
nauticus, 184 
undulatua, 183 


Y 

Yellow-horned uroceriis, 344 
Yellow-necked caterpillar, 294 
Yponf>ineutidae, 318 


Z 


Zebra caterpillar, 284 
Zeiraphera diniana, 310 
ZenUla fulilis, 40 1 
vulgaris, 401 

Zenodochium coccivorella, 316 
Zeuyophora, 237 
Zeuzera pyrina, 324 
Zimmerman pine moth, 327 
Zonabria, 232 

Zooterrrutpsis, 409, 411, 414 
Zootermopaia anguaiicollia, 409, 410, 41 1, 413, 
414 

laticepa, 416 
nevadensia, 415 
Zygopini, 246 
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